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♦ /* 

STo SRVq ^ITTT 

'O 

«ft siVo qfTo aniH i^ffrTpiTsft qog ;c?Tf?r, ???k-452002 {^o sto) 

[ sn'^-f^rar?? 5, 1995 ] 
mTr?T 

^fTf^TJrir ITT siTfffT^ t ai':rr cTffn^rrJTrr 1 1 ^‘fT?rTir?r, ^'trac? 

% sicfi-Jr | ?iirT ?i■'Er^fr, srl^: srcrftfeqsr ^l?rt % ai^cT 

®fFr>i^'f ^ ciT? I I qm % ^tcr ¥F iAi ff%cT ^tctt t * arr^r 

^'TrqiirH t?rrr?rff % q'F^'isfw f. <rqr ??r?r q^^Ffsr? 3r5¥r'a’FT stF^^tFs^s 

fq^Fq^ frqr !T»rFrT5ft?r wtnTsflf ^F siFt srirqT fr 1 1 ^fFr^nir^ stt^ 

'rft'Sf 51 ^rTT?F ^fTTcTT ^T^TT ^sf^PT F^qq^T spTFTT | 1 W *1 STl^fq^ St^-^THTJrFqsf! ^irF»5 
% 8i?a’3^iftq tjcq-i^F spF qriFsTT «pF »iqF | i 

Abstract 

End-use product of the modern petrochemical industry, By Pradip Kumar 
Dutta, Shri G. S. Institute of Technology and Science, Indore-452003 (M.P.) 

The chemicals obtained from petroleum or natural gas are called petroche- 
micals. The petrochemical are derivatives of petroleum hydrocarbons, and have got 
the same composi tion, structure and properties' as corresponding organic compounds 
derived from non-petroleum sources. The name petrochemical refers only to the 
origin of the product. Today petrochemical technology's scientifically mature and 
research is actually moving into more and more advanced and progressive frontiers. 
The petrochemical complex produces and markets a great number of finished prod- 
ucts. Thispaper describes the end use product of modern petrochemical industry. 

st^rtmT 

3TT5T ^FF^iTRr % F^ir qf'tF^ craft ^'tcT I ??iF5Tq ssf mart 

1 1 % ^;TT?r q^ Tqiqq't ? stq^r srgsrqFq 1 ftrq % ¥4 itqf rjeqaq 
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I5 if ^"TEi itr f^nTf^rnr Ig; ^'t?rffT?ft, 5 f t*r I5 

sTPrT % Ttffr fjTin= 5 r®r I 5 I 5 fgRpT'H 

sr^R ^ girr'ET^rt, arrmH^ % ?fF 95 r>si ?r?5 5 T«rT 'cmfefr 1 't^' 

Jf srT^FT«f> ^^■^?fT!T 5 T 3 ’?ft*T % 3 pa’ 3 r‘Tift <T ^cTT^f % ^T ^fFST'^^T ^'^T'T ffpifT ^TITT f I 

Hf^^TKE STcHTfST^T^J (Synthetic elastomers) : 

ir| q?; cfjf % Jf tIr^k % ?T^?ar ^cttht | 1 ^r 

^cTr^fT i\55jftFjT!TJr ?r«rr ^^ttct ^ ^5^15 qr^r % srfa'^ 1 1 ^ 

|ir<t ^€t JTr^r ^ ^ccriF?cr sriFTEf? | 1 

?fr75psj 5rciTr?«r5r^ srs? ^rfFTSF q:?T«ff ^ 5f3^ I 

^^ITflt’lFK^F I — w ^T Jf % 'tF^F^cT 3 f?T 3 '^ STSffiflcr | 

3Tf Ff^r # F^rF^^ff ^f^TTST^T a'^sqlf^i jrt ^'TjiW 'T5i«ff Jf 

5 T^T 5 rT q^'TT I Fjfq'^ fT?'H^ 'Rqt'jsff ^T ST'Jsrf % XIFWFfT^ 

??ar % jr^T ^rr ^ 5 t% Fg^^rr t i 

^rf-f^T qF sfFcT^Tsrar: jrcq'Rq''=r^ I i 'TT^flsg^sr^i^Ff q'T 5 i 1 r 3 TT??ff 5 ii?r jtt 

F!Tzftsft?T — ^ srqF oTf'TrFT-^i ?Fsi ^ q^?ary>T x^x 1 3ft 3Tf-|5T 9r|Fr^ % ^?TgT'ii 1 1 
% f® q’f^|?rf? irqT— 5FSi5ft?r, x^ (S B R), i^a?t5ft?rT?5Ti?r x^x 

% ^T ?f aTcf) tft q’fcfj'T ^inTTFc^ x^< | i mf F ct^f (N R) ^of^irT ^ 

f^rg'-l, 4 ,q'i- 5 ftJrrffftsft^ I I ar^’^sftqfif srr^qtsftq qF^Fqt % 1, 4-q'ra't- 

aTrf?ftsfr 5 T ^fif^F^rar 5 Fa:Tr | i f ^ gwF «Ft 

srr'tf ^x t qqr qq^t ^rq^rqqr vft 3 r= 5 ^ | i 

qF?q 5 j qrzTT^qq^t if ^ s B R ^T ^cTt | fiftF^j 5 ^) ?rqT qqiEr- 

^ft^FTT % ¥T if srrfF^ F q qF^ss q^q | 1 qr^^FcT^ qr eF^ftej qqt 
% T^Tt ir (Compatible) tft | 1 ??ft spR^ ^ SBR qq qqqfq ^q^iF^fr qtgqF % 
zmx if qfq q%'FFr ir |T a;^T 1 1 

« 3 nFfiiF tFsfq : 

'cqiFfJ^ q T^rq I 3 fr qjqi^qa': ^^riqq I iiqT q'sq cTTT XX S'^^cT ^ 3 iT^ I 
qt:?g sqr 'tt 5 ^: sFq ^x | 1 qf qF'? 4 ft qFftqr arq^cT I 1 

it cjrrF^q 1 1 arFa-astw '-/TtF^s^ xx\i fxTmx qr^srafr gq tir q-q q^fst 
sfta: qrq?qat"rTT[qTa: qFTqqqtq, qqtq ^^a:qq,- Fqqfnq qtq ^ ■^qtqqF qqt qt^r^t if 
?qTf t:f% qrq qqr q^rrtiq qFqFrat gqF % g^ar | 1 q^rr^ % qg5r¥t Htr qqqFq qR 
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gr^ t STT^ •{! a2rT ffr^rsTT^sf srfff^^nFq-rf % fwir fmT 1 1 'Tifiir a^t 
% OTJfrJT % srimT 7 ?: ?> ^foizrlf fTTq’5Ers5 (thermoplastic) 5r*rr axT?? (thermo- 

setting) t tTtfT 1 1 ffi'Tgq’55 % a^Tftor ?rT?H?r, TTcfttTgijct!, q-ipfi^T^lasg-, tTifn- 
TTr 3t^^R >Tr?f'5«rT??ftfT (UhMWPE), irTtfrfe^ TI^tTf^T, qT5ff- 

tf?qi>r, 'Titft^irr?, TrcfilsT^ grsftfqT^rjTit^t, srif; | 1 

^frirr cr«rr %5rmr5^ % sttst qjrjrr^srft?? % aetR mt?? ^fa^r 

spT f^ttf'JT 1 1 ^'TRtrWiT^ wt -rr-agrfftrr fsrft tr (BPA) ¥T 

ac7K 1 1 fTTSfftTfsr^ ^T aTErtii %'T?r, gr?r *r, 5F:f^5E2: c^nfto^r, 

g^cT ^?nnf 3TTf? W 5j^r | 1 

ti?5 3i>T : 

5ff?5r'SH’ cr?f mq^-FtfiTcr sr|sf?f % q-?.!^ sir? f 1 
tjiT5^=r ^ftsr^P ^ 3T2T?T f???? at'TtiT? ? fqr? ??? r?;| amsu^aT fi€\ | 

f3r?ir qFffER it ?% I w? a-gn'f ^rrarfar^tsTa: asftq t ?qqt? 1 1 rim? fafta 

aagitf % aaT|q«ii I’tVafy? (qt^ficiRt:), ?rf?T? (qi?tiTTf?), afiT^t? (qiaflq^fe^), qra'i- 
sftaft'#?; qRlfq?!?? 3TTfe I 1 

^ aaiat^t fa^r? si^k % snaiift:^ ?qn>ali ? 

Jf a>? qt: qf '? =|^t | irqr— sraPTa'r qT^ir qiaft^fst:, qm'tq? (Pilling) 

qmTCTiFffT, fir ?-§, qr^iqqffi? apT srif? 1 srqqi ar?? ?cqT? 

trr??qRrqi aftt: q?r aFafr^ qTt: aT^triqa faa a>q qrarq^ar faqiFaa yq^qt 1 1 1 
aTRqri^ a?5 (armid fibre) % Fa^iia a a^afi^aa ana qiTa n |t qf 1 1 ?a a^g % aia^F 
sftaftFqqi aqata |fir — arat: qTr qFfaa'r % F?ra, aigata aat ?aaiFaa % |a, 

aarfqt q|, tFfaaf si^Ft a?c^ir qtata (fibre optics) aata % Faa 1 ^-a?^a aaFaF % 

^ afaaq? a-gaF ?t aqata ^Far 1 

fa?a ^r aftfa^a a^gaF % Faqna qii ara^a asaF |f aaaaar % | aF ^atf faa qq; 
^ faqt?q sFfat | af I srFaqraa a^aa aiai t aFaase taraaF acqiaa 1 

Fq;?5r ^ aiaafia a|Hqa snca spt snaF 1 1 a|a^Fa aai^ % Fa?r afaqiF 
% aaiaa qiF aFqi aaraF^ aqaFa ^r aiqF aiaF | 1 qraFiiaFaFa, qiaFfrqFaFa, qialqifST, 
^Rta (qiaF|aFar?a) atFa agaaFa Fai^aF % aaift;®! 1 1 aia qfqia aaFa Jr aiagaaa 
Fqj?aF % aaat aaraF ^aia aai Faar | 1 
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SHO'T 5 !tTT 


cjiT^ctHTfSTT irgc^^jflT T^iR^T | 3rk IT ?rwrfij?rqr srFsr^r ar'g'iiTn: ^1% srr 

fT^r^r^ st^r 1 1 <^r?€t^iTf5[T «i>t g'q'irt>T ^rVfn^lr % 5’>r if ^arr^ ^i% % 

5qT?raT 4jt v’R' ?f«rr siwT^ if ffs fsFJrr | i if 

^i4T 4f'r 'TFwjffiTcTT (modulus) sffT ^FfTfr arr^ | f^rfviif 

^'Tut^T % ?n«r j'nt | i % ^trifr»r 

% HI5r ^'f^Icff if 5F*ff STT^ I JfifffJF if ^ Sf^^fT ’ERt ff^ | a«TT Ff^PC 
(filler loading) ^T | l 

^>ir if ^Tiffn ^ 1 % g«ir c^rr^Erfm^srT ir^YF^fq^r | wFcr srqYq 
arw^fYcr T4-5?f ETF ^fYFirer 1 1 if ^^YF^ttit u^rr^r | afY arm?! sttt Fq-arF^cr 

qq ^?T5r afYT grsifYu &5r % arr? ari'^ ^Y^ 1 1 '^iRSTm^ar?: % *r|fgg;’jf q'q 
'RTF'Fs, Fg'if TY^z irr q-^rr arr^ % #ir— ^€Yq^j, Tnff^i afY^ arYF^tfis | i 

wfirans arcRTafiF : 

^ftai'ss sTTiTT^a? qrr#F?r«F q'?T«fT if srr'rT | i 2^5 ^rfaiq qr|T arrarr | 
fsrqif 5^5 cTfirq 4 HT §n»T STHT^, ^fYar cr«rr ^ar 4 fY ^Har?ffar ^ 1 % % g*!! ^Y^ | afY^ 

% JT??jfY Hr|q- ar arT^TSTar qiY ^F«TaFT F^r^n^ 1 1 srwT % arqm^qiY % g®r 
^|t<iT ^nFarar g54)Tf5T faffsT (BABS), afYF^qr g?4>T?5r ^affar (LABS), afY^^ 

a»54fYf<=r Ha'S! (LAS) arrFar | i 

q?Ysc?rrq^ % 3THT«r % nrar ^ F^Fo^fr srfajqr sri ^fffsY’T 3«rT gq--agsT5Trar tir 

FsRTR^f STIC? qR F^rif f I afq ^jY^TErraFfT^F Fq^TIiT^T I^W^fY afaff ETY if ^ariFTET if t 

fiF srFET^tsr ^Yqf % f?i^ 3rcqT=T?qsF if t I Fqaar if 50 ^ arFsrqj Fqari^raF ^'rarasr | 

^■f arFfcRf^r aTrq?JT4iETTsfY qff gfar Eracff 1 1 

if ^'TTftir r^Fir artir arir Fa-wwqj ?rmpq, qr^, arEf^iTTSF | 

farn^Y SURcTT a-|ET 4f*T ^Y^Y I I q-f Tm^ ^X ^|ir Efap^f STTf STTCET fafafTUqj arq^RE^^T 
^Erqi gs t, 5^3 nmajY ^ eFt %q?r 20/30 ?rrq sFet ?Er ^?ttw ir ^ f et argFsqf 

TfcfY I I w arFTE FqatrqqY % arfcrEf<s5Yir irTq?''® arcg's^q an^ | i 

ETR'ifY 1 if HsffqY if sg?F et^htr EiqTqjfY ?r«rr ^fT% f® Eiiqi?? gw F*r«r'ifYq 5 n 
(a^ar % ?TT«T), qf'df F^SlY^q-, qtg if iffR F^EfT^q? qi'sq arF^Efq' FE«T?r eiYwt hr, 

arT! ETqr qaaq?!-^ g-fq EfEtqr qjT | i arYqi FqarTqqr Fh^thY qii ^ FqqHq 
IYett I I 
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cfh: 7 T Jf f^ 5 nzT^ UT ^'wt»r 

1. ^^<>1 ^ fann sttt f»T«ror % st?r m wear aft ar??^ a>T% Jf, 

2 . sn^t?, w><T?T a»rT arrir 7 ^«rT Jf ^ ^ Praim^ I5, 

3. 3 t?r jnp ^ ^ S sft ftsrftfr^ »rr?rsfftar ^ ffTarr art h% 

3 rVTff^RW%i 
^55»nsiw : 

^ % aTTcPTfr 3TT^ 1 1 JitEiT^T aiT sff I 5ft ^ aft q^- 

^’RT’T Psair SRT?! aRcTT t cT^TT q^r 4 ?r f^TaJ^ arr fir Jarar aRarr 1 1 Jnsq-ir (Vehicle) 
a>i& I aiftfa! it? f^Tft ^ tt: arifr 5rT% % htit >T?T«Tf aft a|=aTaT | sfV 

Ta am aa afr a? ari^ 1 1 arsair if fai?a aiarT a?T>a ?tcrT t i%?r*f 
csria^aT^sra, a^a> ^ar anfa airfaar ?t^ | aft fas^a TiipaaaT aar faaaiff aa 
55 srata a;a& 1 1 sa ^ arsaa if % ar^ aa aar aa sr^f % aaaas 
afiafaa 1 1 

aisaa ^ aaaa ir fas^a aar^ | aar faa aana % | aa amrTa aa ?a 

arsaaf at s: a^ft if afa aa^ 1 1 

■ ^ aia^aa^a fa?a faataa : ?aif sta tfaa at aaata % fait aarar arar | at 
aata % ara ata ^ arar 1 1 

■ srarsT aara % fa^a faataa : arsaa faaiaa % ai^atfra ^ ait aa arar 1 1 

m aiaataaa atir ra?a faafaa ; ?ar ^ 2Tiaat3ra faaa if atsraaat erar faaa a?aa 
aaraa sta aa ar faata aaat 1 1 

■ aat % aiaaia qa aTafaa fa?a faafaa : aaata ir q?ir atfsa if faart ait arata- 
faa aaTa si a agaa if aa^ % araara aa faaa a=aa aai^ 1 1 

■ ajsar aaaifaa fa?a faataa : a-^ar faea faafaat ^ ftnra sfaa aaiat | ai ataaa 
at afaa aaat | at 3?sai aaata ^ a|iT afaa a|f 1 

m aiaata fa^a faataa : ? aif faataa arfm ?t arar | ata 'arfasa far^a ^ ^ 
araa if faaaafea at faafa aaat 1 1 ':aTf?sa at a^ faaiaa (aiai?aa: arat) if 
aaaata a?! ?tat 1 
wfa aama : 

aaaa : a|a it t^aaiaa aata aatfaai % scaiaa a ait 1 1 ai?faa ita aaifaai 
aariaa % fat arsai aia ar ara aaat | i a? aatfam aftB aa ir ^faar ata aiiss 
% ^a if a?q?a aaeft | : fa aa? t fafa^a aaia a afq aaaat q.i s^qifa ^i 
afpa^a aaia fa aara % aatat ar 55 ataifa ?tar | 1 
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sr^h- 


: 1 9^ ?rctT5^'^ Jf 5ri5*r (#f?WJTJT 'TT?ftH?'15T?s) ?T<rT ftrcroT 

(’jT-O^j- spTT?: ^T^qfs) ^«(vrTf9rm srtsr ^ TrifY i sn^^vr £f %?r sn^ 

^rrlr ^r^fsTJp ?rT>TTf)i«T: ^tt hY ^rrrifY ir jr^fr T^rra^r fr^ ^ irr ’sst ^5Yr5Tirir 

% q-fTK^-^in- 3nTf«rT ?f stt':? tst^t ^ sfYi srYsfr 5r«Tr ^5T% tt?? f%^?Tjp 

5'pY spY ffi2if?^cr % firY f«fiY ^ttY Y i 

^ftr t t^trpY % ^tuY^t Y trfr^ spifrar fedYEr f^rw fs % Y snf ^ 
iiYFn^Y Y sfY^ffTsiY 2<iiY ^Y ^aY^r ^Y rniY i 

^Y2r!Ti?fY s^rYn si? qfwH % YYt Y 1 1 aYeY cT^tt ^^fnfirirY % nRr sif?^Yga>5TT 
aY ^Y Y 3T? jtY TsrrirYY sft fa'^rinr stt^^^p gY w | YY srffT'^YsiY stiffiYY ?:Y ffr^rffg'cr 
?r% I srfYFTtfi jttY ^^rifqrrr ^^T5 iY 2, 4-^ arY^ sY #T eY ptY ii¥r 4YY wixx 
srFcrp^nf'Tfr f^rY wt i ?T?g:F?5PciT 4^ | tY; g-arYnY spt srrsr^rfriT ftspiw ?mfqfr qi^mY 
% sfcqrafr Y f fs % 4'4T4 hY T^rnr^t qq: ajTsrfq:^ | i 

qjTYf^rqr sY^^if^rYf Y H«rf?acr ar^^fPriJr Y: qqT?r q^r ^|9ir ??rqY Tr^nrirfYq? Yq^^rrarY 
qrY tfq-qr e!%rq?rT Y YTfqrl i 

q'YjTPT Y ijq^rsa- qirYfqsp arY^qftfifrqY qY ffiTOTY-2 Y srpga fqjqr nar | fsiqY ^rYt 
srqTR % qrtYFqq? qYrYrqj mfq^r | i 

qnqRmt : 

qrTqfsTiYt % ^q Y YjYf^rqq Ypt q;T ^qYtn qYqrq ?rqq Y ^sqqcrqiq: fsqqf^'ii Y ^Y 
Tfr I far^Y YYf % fqq % ^q Y, Yf^rq? % ^ Y, fqi^q fqqtqqr 5rcq % ^q Y stYt qi^qs % 

^ Y ?qirYq Y ?rpqffEr?r f^qtqiq 1 1 ’qFq^q Y Yl-q F^qf^r^r Y YYf q> ar^s joiY qr YY Y%5r 

fYarar 1 1 

qYmq Y ^icq^atK fqq?q'iT Y Ypt : 

)qqqqqR FqJFq>ii % Y qfsT'q qjqY qq q^ qrqr qqr Fq> Yar qf qqir Y 

ijqf^p |— 

o Fqq % ^q Y Y^YFqqr siYt arYYFqjfqqj qYFqq> arfqFsrqj qqrqt | i 
O Fqarrqqi % ?:q Y YfjrqYt^FqiYt^ % nrq Y^YYFjqr qYFqq qf^i ^qqYnY |, 2-4-D 
% Fqmq^ % ^q Y Y^fY'pFiq? qqrY qqtYY 1 1 
o Fq^q fqqfqq % q:q Y ^ #qR arYq qiqqtq Yar qqqYqY | i 

o qifqrrY stqr FqY qr q| YYqqrFqqY % Fsqqrq Y Yar qrfqi % q:q Y qqYq ^ q^Y 1 1 

9TT^mqY Y qqY Ypt arF^qr qtar Y qqqYq Y mY sttY | i qi^qqq: qY qqiY qqqiq 
Y qFqqr qiqr Y fY % ^q Y FqiY aixY qiY Yw % arqaqq qfr qfirqqTFqff qt^ I 
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srr^ cr?T«ff cr^rr ffsr qRi^f % sTrarR =pt fkirfw 1 1 
^«T^ 5 r; ^ sTfTR % arRr^T'f^f % sr^t ^cr 1 1 ^ 5 r Jf anar’ftjT ^?rm 

sRrr 5f)T I fsT^rif st^ft % wryTrsft ?f#ft;a‘ 1 1 

^55T STT^ : 

?f^rr 5 r?r t fTiJTr-Tcr; arfffr TfTR^ ^Tffr ^ |, 

jt^—a-Fa-rfJT T?r4 %? i 

srfhf^ (Antifreeze) : 

.._5rffrF|itw-JWKR-¥t 1 3ft F;i5T-3rra!pFa ^ 5T3 tt 5iicfT I m ;??r FJTsrir % , 

Ff?! spt %R ^ar 1 1 qi?i«ff Fgq-ir't’r 3Trt % f??ff t 

sft^rrTf ^ s?Vj 7 3;3FTr ^sTraT^rRur Jf Fi^fr^’w % I 5 F^itt srrai 1 1 ^THparcr; 
ff’TTf^ra 5Tf ait srFarF|fr ar|r ^rrar |, 3ft ?^^fFsrer i^srat at aia:t f 1 ’rarf't jrRrF^ 
an ijantn srr^n f%rsn % F^rt a's ’araif, nwtan n?a- t (fgatnai aftcrai % t), 

3i3rft^7w aft^ nraT^faR t, ntT g;3rf ^anfm t sftT 3i"tr srtai ir|Ftfiat *t itar 1 1 
Tigrafnai sr1%Ffn aar^F t #F?aRJT a^fttrfs- (CaClj), ^?at|3r, MeOH, EtOH 
sftT 2 -srttaTar, F^nntfaf nni TarRaira' ariFir^T 1 1 1960 t ara nai trsat^n iarT?a5TH at 
srFcrFfir nit 'Riaff % nrnr^ aa: nnen | aafFai inat ^aarssrar anf^cr | crnr ?in 

31 = 5 ®! 1 1 ' 

aitnfn^ iftFnai : 

annFnai tn ntfaar t^ai np nt annFnai «rT|3ff nit ta^ni an nn | a;n t 
ain iT^ annn aaini'g #n aani'j t ntt nF=srn apt 1 1 nfai tn % tjnTFnar sfta: t^itFnn 
spa^ aiT anta na^aTiRtsft ntra: ^srn % Fnt np arFsiai arm t ftni | nn: annntn 
Fiif tainn naftnt t n^t annfnai tn ntFnaff an pt ^santn 1 1 

^nfna: tn ntFnai t =nra? a;a t asa ctai ta-annn n^ar itnr | nn ^ffkai nlfaatr 
% nt^ aaiRt, srngc^, ^^taFsai, Fnaanfaiai ni aiianit^sinifftn aaf % ntFaat air 
arai^n R„ Pb G 4 -„ nta: Rj Pb-R ^tni 1 1 ?aa ‘G’ aicntn nta: nanintn aFs^niaat 
% ftt 1 1 Pb anaiij aa: srmtai t 5 ?j;tai ^tni | pFnn ‘g’ nanna frni | nni w aa: 
seniT^aai sritai |tnT|n?rFa fat afnsin: afantnai nfsr Fn^iTl tail 1 RjPbsfta 
Ri Pb G 3 nFant t niaaniFncn at Fan fini | nta: 5 a% f® |t ani| 3 :< 7 r ^n 1 1 annFaai 
an ntFaaff an, n|n t sranlfnar Ffn-ntn ntFaat % Fnaftn anainr ¥a =n§nisftn 1 1 

srtnftinf : 

np at nnin tnnt (pharmaceuticals) a nnR mat 1 1 tant ? a nt^: 
nFaai nnrt ^ sTTnanaini a|f | 1 ninain tan ^snrta ntnafn a n? x| | : ?amt% 
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STlft? 


tIo %o, Recent Trends in Dyes and Chemicals, (^T’^TTo) STlf qf?r f 
sfttTTJT («TR?T ?RTR), fff (1994) 



Vijanana Parishad Anusandhan Patrika, Vol. 39, No. 1, 1996 


TUTSI^T?! arfJTTHt ?T«IT f^fr^T 

qr^^'Tf qsf h?^ 5T %'S, srfift (^osro) 

[ 5n>:5r-3rii?cr 20, 1995 ] 

?ITTT^ 

srfg[?r 5ftsr Jf Ti^^frf^trir ^5^ ^T^rfer 

^f’T 'TT ^ irr^r f^rPr^r ( ti^ro t^fro Tto ) cr'srr ^Tf5riftf5T?TJT qiTf'fe 

% if % sTtfR ^r 3rs^^^^ f^qr 'rar 1 1 ^==r^ % ^ 

if 17.76% arflRT ^5fffqT5?T f3Tr i TT^ifrfariTJr ^qraiftcT if 5^ 

qsT^'BJ % sr^ffTr tt: 29.30 5«rr ^ifsiinf^Tirti % srrfm % 26.37% aifsTfr ^fsfr- 
?TT??r TiJiT ^TUT 1 snftn' ir sTr*^ Tfr'iiT’T ??rfaT | ft? gr|3TifffHjm9n?>^i jnfnr ^ pm 
t stFst^ ^5rr 1 1 if 

IOO-^Fwr (13.60, 45.40 q? 36.36%) cT^ir stF^T 'H^fV ^raff ^1- ?f^!TT (43.40, 

3 1.80 rjci 46.37%) if gTJTW: TIW^flf^fT 4??^T ^'T^eriF^, 4:5^T ^'T^lfTtr 

^ firn^r q# sil srjfrPriuT % sr^ff^r % 'riiTT i szii^r ir srm 

>a 

# 5f Tm^ ^rm^r ^ ^IcqrRJT ^f ^ | i 

Abstract 

Fertilizer response of mungbean (Vigna mungo L.) grown after rhizobium 
culture inoculation, By D. V. Singh, R. P. S. Chauhan, B. Yadav and B. K. Yadav, 
Regional Agriculture Testing and Demonstration Station, Jhansi (U. P.). 

The present study was undertaken with a view to study the response of 
rhizobium inoculated mungbean (Vigna mungo L.) towards SSP and DAP fertiliza- 
tion. Rhizobium inoculation was associated with significant (17.76%) increase in 
seed yield. Application of SSP and DAP improved seed yield by 29.30 and 26.37 
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percent respectively when applied on Rhizobum inoculated as compared to controls. 
It was observed that application of DA.P responded poorly as compared to SSP for 
seed yield and its contributing traits. Maximum improvement was observed with 
impovement in 100-seed weight (13-60, 45.40 and 36.36%) and number of seeds per 
pod (43.40, 31.80 and 46.37%) in Rhizobium inoculated, Rhizobium inoculated 
along with SSP and D.\P used respectively. The result demonstrated the existence 
of scope of improved seed yield by use of SSP rather than DAP by improvement 
of various yield attributing traits in mungbean. 

517?! ■•ti^fiifrr ^1 fl'rbfi fdtT'rfra' I i ata; tja 'jan T-iiaT 

EUR it |q iirrY) tairnYi u.r 4r5 ii'-Rr | fet; arffftvjia tj[fa % fati air wa'i 

€t 3frT suia a I tTRT'a fi fi oii/Y a ?Y Ylm ir.t wpjtfaa: 4a aqata ^lar -<|v | 

5RTr!TT ar^a a 5rrf.ia=F arsat^i'a a 4>al ara qY f*afa 3TT af 1 1 5rTf%4r 
% at^cd^ sTT^ra % rria arPR |— 

1. t qVa na' sfraaR % srataf % as'd-aviY ^r, 

2. araiaaqiir ariaraa ^ afaa; ffraiat grar ar^ijr-ia ftafiPt;®! a aar 

3. aar aa qa 3 tr araa'r gm ais.i3aa a: utr Cfd a i 

aqurB a\a1 aiaai ir afaar fspai gr^r araia^ala ai^araa aa arrapjal gr^r aaa 
aafqf? srrcT 1 1 fa afspai if a>t ^ awfaY a1:t) qa' g'raf a^afaY 

% ii:q- if cfp^^ I fsr^rif aYapj axaiafaYa aifataa aY afar ait aauYtaai % Faq afaa 

aiaY I I 


srra: aar | fai aagaY avaaY if ai aY aYai’j ait afiaaf aaaY |t a|t ar aga 

^ ara atai if aaar | FaaY aiaraaofta aifitaa a?r aaaYa ataY grar aiat sn ga.cu i 

aiaaY a ait aiY aiat a?a FaraTaY a aair aaar q[a' aiaaiaar aifsr'ttaaa a;?aa aa 
aata | ara; Yar Yen aar | Fa> irfaYFaaa aa aaYa aar if ^aF^aa siar araY % 
aiara if aaif ^a a aaa a|t a>? arar |w Faafr Fas ^tar | Far fifaYFaaa an aaYa 
ataY ^ aaq:T aFa: a;r qa> aa?a a?a | aif^Yaa Ffa^a>aa if aafasYfa ait a|?TT ait 
Sara if war^ a?|a aiYa fa araa a Fvar aar Fa; aaaa; asaa % aYaYcaraa if FaFaar aaf 
asipai aar sifaaifaaa asraas if % aita acaFaa; aaraY | i 

sratnicw 

aa % aarfa %-85i ait TTfaYFaaa a^at; a aa=aifYa Fatar aar i ja: frfsftFaaa 
ateSf aaaifta aiY aaYarraa; sfBaaa a>Y gfEi ^ aYa araa-srvra aaYa FarY aY i aaa 
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•iTTriT if TT^sfrF^JTir ^T^inceT ?ST t 5><?T ilifr, fgcftJT Jf •^Tpftf^'iftT ^7=^1- 

F^cT alsr t ^pV ^'TTq5I?'p^ % t srtfw fe^TT >T2 tt am ata^ srata 5r ^t- 

mf^a Jf 'PTf'BtTa a;t aTtaralFrirq’ ’^Tf'aa % *r sraia ftrar a^tr i 'BR’alra ^ 
H'TgTT’ ;TTaT srmrfta # yala ^r aar i ac^a> aata ¥T a^aia'la ffa aai?!<a 

Tfa aaaa «rti^, inf at 'ra ‘taatfsa faaria' % a'ta afa^aa Jf aarar aar i 
srsaaa % af'aa % aat aaar^'T % aa'Taf % ara fr faar ^aaifaa (fs.aaa) aata at 
ararir a^ i araa ^ aFraaf ■^t f‘<t 40 aal’o aar ata t alra atr fFV 15 aato agt aat i 
31=5^ ^aa %a I5 aat araaa^ a^a fgiaTa ^ aaT 1 aaa-aaa aa ae^ar afaaaa a afa 
aama ^mearaa att aaifaa a^aa ailr a^a ^laaif aa afa;l; fait a^ 1 aata a atar aTarft 
spT aasa aata % asaaa aa saia ^ aiaaa feai aar 1 

qf^aim ci«n: 

aata ^ aaa afaaia af aaift S fa araalfaaa ar?aa % aata % aa % #1^- 
tataa ?f 17.26% art aaraarrat aataat || 1 ar^atfaaa a ^aaifca a a % am fafaa aar 
artf'a'H: ^T aata arat & aat ama (29.30%) astri-it arat aar aafar mfaatfaaa arreaTj 
% aata h ara 26.37 afraa aftfrft arat aal (faa l aar araiat i) 1 

fmfaaT % amsa aaaar aata aa aam 

arcs’ afama ?r ?aKj I % a'“a at ■^r^^faaa ar?=ra % rja^arfas araa a'a ^^rtcaraa 

' CS 

% fafam araaat a 8.80% (-jcaa aafa) a 68.99% (afa ata af afmat ^t aaar) aa? 
^t a^'ivrft |f faaarr af^aa afaaia afaar arat^araa t^t i ar?a[tfaaa arpaa saaTfaa 
aa t fafaar aa’^arraaa aa aata arat aa atat a |m a!P?t (1-15%) far aa ft af 
af^aat €t aaar t 21 5.60% |f \ sai aaaa aa arsatfaaa aaarfaa a'a t ailaat- 
faaa srr aata f^ar aar a? atat ?t a«aa a’afa a afrarar aif al sar "af afaaf 
t traa 1 54.8% st astarat ft 1 atatcaraa t fl ffs ^faraa % fafma aasat srt afis 
arr afaara am (araat 1 ) 1 

at^srtfaaa ar?^a narnfas % nrasr ^aaa: rrata an amar 

aarfa arfartfaaa ^^arfas jfa aa ar^ftaa aata afama araa-aan a|T, aa?^ 
fafam aa’aarra'aa % aata arr aaia ailaatfaaa % aata t arfea aaiat a?T 
(araat 2) 1 afrara a a| fiis?: | far faaw aaa arr^aJ % aata t ’F a t gma srafa aar 
afa ar-rfV arat ^ aarr a araa: 7.06 aar 8.08% art arat arat aat i am ?t ar-t % 
arara it 28.00% ^fft afe |f 1 ?-ft aara aatfaaa arr^aTa % aata a aam ara 
ft aat am§ arfaat art aaarf am aia arr arana araar; 7.69 cia‘ 20.00% ^ at® ft 
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feg, ffl|, ^115^ a-«fT irT5r*r 

{HTT<nt 2) I ffffn^r sTfsrq'Tnr-Jir ^ sfl^flcqK^ £f 

9-7 9 f 7.31% qfl «rsifrff ^ ^fr^ff % stt^tk ffe % q^i^'q §1 ^I’^’q'r ft i 
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srffT {?im) 6.43 7,06 6.90 9.79 7.31 0.53 
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TT?3itf?RTiT ^'mrfTcT 

'Tf^DTirr I -ift |>ar I fifftisr ^q'?:95r?'%^ % srqtq ^ % rfr*T-< 

ar^-T^f ^ 'a ?rqf % ariqirq: A q?r'st ^fTtr^'t ff i ir| ^stfrTt qjreqflqfr ^qq>q ^ 

qf^rr I I [®>®-’<“-’^] Tr^q'rf^qq ^q=^rrqcr qq if ar? 3lt3Tqtfq«rq qiT?'BJq5T 

sfjftq fqrqr qqr a'r g’q % crrafqftqj '*nq'f Jf arfaq? sfe ^irq % ^sr'TfqTSjq qq 

sr^rrg: T?q?T fffFq?r ^qqqirfq;? qFt q ^aftcqRq qjq qr^i n^ri i 

srf^ff arsqqq ^ q? Fqis=pq | f-»i' ^”'T 5T qrfqtFqiTq H OT^itV^r 

fqPrrT ?rTtqir?q?f wr qpf^tHrqjq % kt ?r qqtq q^'niqq -'jq^T qii^q qFr aii qqicft | i 

^rr^r If qrfRrq) qr^^Vqq q?r jrFfjfiqq q.qa |n; ?saV an^sqqjgr q?t fq:T «pt 

^=p% ^ ir| trqj qr^P qqrq fqg ^r qqqi ^ i 

fcrSTrrT-qTT'TiT 

^isrq:q<ir qqtq % qqq qfqq qfqqiq qqtq q;qq I 5 qqrsr^ am qqq-qqq q' 
qflfq 5r?rq I5 qqV mq qfrqm % sriqilF | 1 

rq?q 

1. qqfqffqq, Ito, fqfqtfaiqq sTT^ ?mq5i 'BfrfHsf ftwqqpT, 1971, 

1, 717^ 

2. ^qmq, 3rn:<», ?5qT%5qq?T fJnwsT, 198 l, 4, 24-25 

3. ?:fTfeq fo qo =rqr qVo q^fo, ?^art^?rq?T f^qjqV 1981, 5, 14-16 

4. irqtfqqq, ?mq?I a^ftq 1986, 7, 2 

5. ^cfTT, qto qiTo qqr qqf, fro %o, tRrq mi^ 3fq5r, 1989, 4, 47-53 

6. qiq^q, '^q® ^q®,- y^ii '7'^° |q^s %® iiq®j sTqqar anq; qjqai 

1988, (2), 102-106 

7. qrJT^4, i^q® crqo ^c^r, i^qo qf® qqr I'K, %® siq^ar anq; q^®T ftHq, 

1989, 2, 64-67 

8. t® qt®, ant® ^0 qf® fttHsr 1975, 6, 3-28 

9. ^cqT, qt« 3TKe, qfoqq® ^o qfqqfqsF 3tT<K q>tqqT, 1974 

10. qresqqq, qt® t^q® qqf q^> "tF® arffolt® qt® fqll®i 1976, 7, 299-315 

1 1. qTgi, 'Iff® c[q®. qs^, ^q® qqi qvffq, 9[q« ^q®, ®iq^ ®rriE qrfqjfqTOHtqfli, 

1967, 2, 31-41 
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»f»TT H^rlr^T 

qWw *^55 fl?ff ?r«TT 

[ 7, 1995 ] 

m\r^ 

^ mfi 5T5T ^ f^t^^TT sft^ Sr^R 5[^’E[<JT 

I m'^ irf^ff % mmx €t 1 1 

Abstract 

Water Pollution in Ganges: A Review. By Yogesh Chandra Sharma and 
Gopesh Chandra Sharma, Pollution Control and Research Laboratory, National 
Moulding and casting Institute, Hatia, Ranchi (Bihar). 

The nature and extent of pollution of the river Ganges from Hardwar upto 
Bay of Benga) has been reviewed utilizing available data. 

t ^ ^Ci I ^ 

q# sTqf^sH: ^ ^ 

it t [ 4 \ I nfcr^T^r ^ ^ |t^T |t ■^|t | 

qnc?5 ^ nr^r ^^ct: irt f^r^rf^^a' |t ^rat «ft i 

^Raaq # llrw qa^ | i ^1 wTatTsft, sriftr 

;rTT?ff ^ ^rat I \ lari '^zx ^ ^ fiaMa a 

259 %o3fto^ a^r a| % ‘Tia Jf stt ^lat | i iria 

?t 2T| f^f^r^ar arf^iff— tt?? aar, at^raV, qa fei %), 

qf sfta (a^t ^) ^ 3r?a ^ Faarft gf ^ ^ '^'rat 
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3«TT 5r»Tf 


| i t jpV Jsrft ^ Tm^ ^jr^-jif 2525 

fV. ^'to % 1450 jfVo sriifr 445 ftro jfto fk^jr if ^q-r 520 

f^o ifto sr^TT^r ^ anr 1 1 

5 ii:m% 3 r ^ g:"Tfr: ftr#-H 1 3 ft- ir? str srscn- |, f?f«rf^ 

3f\^>fjT=P sTfassRl, ?r>Tff qw q-Tl % f^aPs^r 3 iqr?r';e ^~t ?qfr ftr^cTT sriar | i qf^iff Jr 
d1''T srqti'c % q^q'®r^>rfl qq(4 f trr?, sjrqsf?! q^ ^r’Trqrqqi i qisr *r 1 qt! qqtqr^ 

3 i=|qi ^qrq ^strs^Tfaqt i^irfiq'q | qq sr|;q>tr % 3 T?ar ^qrir | ' 

qqff ii r®rqf4ff 3 rqf^fG£ «t[ST qqT®r q^ % ?rqf qii stti^ srrf? 

^cr sreqoT % t i 29 a’tftr ^'Jir (sr^^tir qq: ^ra % srfaqj), 23 fg^flir ^oft 

( 5 [aHc=qT 50,000 ;:; l , 00,000 % q-etr) q3f 48 qn? (3r;=r?f5qT 50,000 't q:tr) srcmr 
srqfa'ST q? 3 rWrFqqT 3 rf 5 :Krrq ^rqrm^ qqr Jr q^rf^fr i sriqir-fq^qsff qrr 

srfqra | ftt qf? ar^Jr 29 qsrur % aqff qtt ?iqF?rKe 3r?r qm Jr a q^rf^cr fqjqr ^rm 
sTqqrfqRiqq sriqq^f^ar sr^xF^q f^qx ^rq at q^q'q 75 srfaqq q;q 
qqrqx 1 1 

q!TqfJrqt qqxqf % ^j^qqFqq; ^qqpq Jf sr^qq arffxFrsrfr qFr qr^x qqx:rqrqfqq; srxqqtsxq 
3nq?qqiaT (BOD) qtfHXcft 1 1 qqx:TqxqFqqt axfsrqtqq sxrqifqqfcri qt1 sr^qq qr^ qtx xf^ar 
qiqspx: fqFqaq x«rx^ ^x qqT-qiqq qtl fxqfcx axxi'jft l Jr fqaxqF qqF | i arxiqV Jr 

I qiTq|x: JT qq?faq> 1 1 arXT fq^rt qq qqixx Jr fxqa FqFq?q 132 

siPifrnT^ afqtsxq qqx % TxarqFqqr q^qq % xqtq | i iq srfqssxqf Jr q qiq 1 2 % qixx 
aiqJr qfi^rq % fqqxft^x;^ 1:5 xftfq 1 1 sxq: %q srfq>s 5 rq 3 Tqqx:q % srqJr arqfsnsa: qxr 
qq qqrqt ^r fqqqq fqqr fxtxft fqirq^q'T'q axiFq % qqf qx cqf qqxFiq qiT IJr | 1 

XTRoft 2 qqr wq' 5rxi-fq5rTqt q'q qqrfqt 1 1 qq xir'x'»fr Jr xqcs |- fsp qqt qq 

xrqTfqqt qfqq ^q qtq^t^r Jr qq ?fqqq qgqr qqt Jr | 1 xrxx:<itr 3 Jr xr^q, fq|rx: qq 

qqiq Jr sTfqq % ^Pr^xur ^qRqTqFq^-qxqxftqq qrq?qqtqx % qxq fq^ qJr | 1 q^w Jr 
qWrfqxt fsFqrax'r % qtTT'q BOD qia q^xx qF^^fq % qir'X'ir t3xq?q qiq ^pT ar^r^rx 
I qR^ f^lR qq qqxxf Jf fxqfq fq% fqqTlq ^ 1 xqxcfxr: qtalr •xx^jqlr Jf qqV q|;;fqq | 1 

xxaq Jf, qtfx qx xr^qx fq qqq % axq qf^x'ffqq qq axxfqq qqfq 3nq?qqx | 
qfqErxfRqf % qfqq qf xq^® qq qs^qqxf^q qqxJr % fqJr xr^xt qqqqqxft qqxql qxr fqqxft- 
% qqqxaq ^ qqf Jf fqxrfqq fqqx qxq 3x?qqx qxqxqf qql Jf qqx q^ % qxq a^q qvff 
x!Rr xffq srxqfqqx sxf Fqq ft qxqff, q|f xxq> fqt <ff^ % fqJr ^ xq= 5 ® qq qfsqxf ^ qqqsff 
^ 'TxJfqx I 



>f»rT t srar 23 

mToft 1 


3n^*ft3R 3rm5ir^cTT # ir^ sr^ Jf 



?«Tpfif TK 

STf^ 



^«rT^ 

irTET^ET % 

t ifR 

iftsJT ^ 

t imr 



13.20 

3.17 

2.50 



2.50 

2.00 

5.00 



3.50 

1.70 

4.30 



12.90 

8.20 

10.30 


spT^rjT (st) 

12.45 

13.90 

13.92 


(srsTo) 

15.55 

14.15 

16.39 


irq^Tcf^ra' ^TT? 

17.70 

18.60 

13.15 


^■?#irT ms 

14.00 

9.73 

15.69 


sgrirg; 

8.20 

8.78 

13.00 


(4r) 

6.66 

6.80 

7.51 


fsTg<j^ 

5.20 

7.40 

7.53 


JTTJT^r^sRt 

5.30 

7.38 

7.90 


?5fTfraR (sr) 

7.10 

5.40 

6.95 



7.20 

6.15 

6.72 


ETTOw^V (sr) 

6.00 

5.90 

6.49 


f^fSTEIT 

4.95 

6.30 

8.37 


?5n5^^£r WT3: 

5.40 

5.92 

6.38 


^TTT'iTHt (^) 

5.40 

5.85 

6.38 



fSWTS 


7-30 


6.50 


7.40 
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ifTJTT ?rm 



m?rg;?r ^ 

^q"?TffT irmT 

5fl?r 

5r »TR 

Jf JTTfr 


1.77 

1.50 

1.70 

'TJJTT (sr) 

2-70 

1.64 

171 

<T¥i<7f ?Tff 

5.70 

3.40 

2.78 

'T?5TT >pT («r) 

1.55 

1.85 

3.58 


1.30 

1.60 

1.57 

sTTf^m 

0.90 

1-62 

1-61 

« 

3.00 

1.78 

1.99 

^T’T^TJT 

1.57 

1.60 

3.60 


1.13 

1.40 

1.93 

^TofJT^^ 

090 

1.28 

1.47 

tBTfSRT 

0.47 

0-54 

0.72 


0.73 

0.70 

0.45 

SRI^T 

0.53 

1.55 

0.71 

JRSt'T 

0.77 

0.55 

1.83 


1.60 

0.35 

1.07 

7T?IT 

0.57 

1.07 

1,12 


1.93 

15.23 

2.83 


0.60 

1.57 

1.02 

?r?W fTTSTT 

1.30 

1.47 

15.58 


(*r) (?) 3r5ff?T5 


jfJTT Jf 
g'K'ifr 2 
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ST'T f^jfH'V >T¥%cpjr I = 


3 r?T^/7'Tt%^ 

tffT7 ^ 3T\q?r 


aftfrcT 


(in 77) 

(?5f %p m<j) 

f Sfif H!?’' ^) 

ffTITT 

2453 

95522 

23900 


1812 

>40510 

39520 


1509 

358207 

1 52000 


1500 

441789 

1,53000 


1270 

528783 

3,64000 


1260 

648185 

4,59040 

^5T^rrr 

915 

750530 

4,9-3400 

7m»iT 

1172 

3 2493 

15258 

irw^T 

1205 

366 

93 

iTWcft 

150 

30437 

7390 

WTSTTT 

1 196 

127950 

94400 


325 

71259 

31800 


1383 

64300 

52200 



^TRoft 3 


7T5iff e jfilT ^Ir ^ 

':ti77Tinilf7» STRt'tsth STR^JmcTT 


(^o arto 

:?yo)' 


■?:T^tr 

#lo; 

sTTo g|o (fee 5To S 

ifgf=iT) 


3r<Tf?rB7f jnr 

CN 

^RT 


sr^?r 


qfo 


371626 (34.1%) 
56172 (52.5%) 
266076 (70.2%) 


718274 (65.9%) 
50828 (47.5%) 
112924 (29.8%) 
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fifi^<Ti5r fw g[«TT qr^tn 

wctt fgrsTR .f^rrirR? 

[ snR— ^?TTf 1, 1995 ] 

fsr^, ^TTT ^s’ftrir^T % srg-^iH >s?i?i't' % 

5rTcr % ^7!T % ^ftwTJTT f^jn^ ?r?'TrJT % srinlft? qr su'r f^jjT i 
3i^JT5r fft m^iT— 30 ^sTT 50 ^fr srf?r aa'R €t nift i uiq'ifq^: q,?i5i ^q ir 

^5ft ?r«rr «rTTV gr^sTt ¥V q?ii5fr ^ 50 qf?r ??r ^rerM Jn^rx ax^q^r Jr f^ifara 

^ »Txft I Jif qr^T qqr fq; sRq^r ^ ?f?ft nTan % ^xq ^'t sxTr xxxfV sx^aff % 8rq?ftq<ir n 
ffe t, fe'5 tq-mr if qqr rnwr (30 e? qffx IqSqr) % sn? qx^V art arxaf 

1 1 q"! ^ qrqr nqr ^qfqqq-q^ arqixar ar?^ aRqaff «Pt sx^stt qif axfaqi 

^XrXT I I 


Abstract 

Effect of heavy metal-enriched sludge on radish. By S. G. Misra and Sunil 
Kumar Pandey, Sheila Dhar Institute of Soil Science, University of Allahabad, 
Allahabad. 

A field experiment was conducted at Sheila Dhar Institute experimental farm 
in order to find out the fresh biomass of the crop and the content of heavy metals 
in radish grown in plots treated with sludge. Two doses of sludge, 30 and 50 ton 
ha-‘ were applied. Heavy metals were added to the sludge at the rate of 50 ppm. to 
betain enriched sbedges. 

It was observed that the content of heavy metals increased with increasing 
doses of sludges but fresh biomass of radish decreased after 30 tons of sludges 
applied to the plots. It was also found that Cd-enriched sludge affected the fresh 
biomass more adversely than other sludges. 
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fq«r cT^TT 


^ % fsr^r ir^r-^a', 'ftat % ai^r^q' sttP? ar^q- ^Rf?r^ 

'T?T«ff ^T ^<T?it^ ^T'st Tg^r % f>crT arr TfT 1 1 f ® ?r»Tir e?tr fsrfflR 

^ ^7% ^i?rR5r ^TssTT 3 t^ 5tH 'RR ‘ar^iT^’ # arTT ^ I ar^*Ti?r ^Tr ■j'rrarfrT 

arm Jf I ft? ^fjSr qM % farif sttrsT'^ mistarrr, % arf^irRcr arm cr>fr^r arm ^ft 

<TTir I I irfa ^ arfd\ sttort % 3T?r<T5T =Pt irmr vrl- ^ i arar: fspariailr 

R s!ii^ 5?r ?r?cft qaf sitr 1 1 

3rgjT?r Jf mgsr! q«ra5 m^T sRt ^iruTR^i | araf; ftfg^ Jf 

^TTft mgr if «rr 5[»rrcTTT srcriraT ^ ^arr Jr tr^farar r jjijT-srecrai ^rt ^Tar 1 i 
WTSET |t ^ arrgil 'fVgf grarT R^ftftrcr ffs ?r«rT qa: ^fV |?t rr^rT^ ^lar 

I im ?iT?r--5?sr7r % ms^nr Jr f ® ■^T^t ar^tr sr^gjff q;# fR a-jR % far^ ^rra?p ftir^ 

fr rr^rft 1 1 mirr?ircT?Tr ctstt mmft' % Th^U- % cr|cr ?fr 

mfr srrgiT ’Tr^r if sT’jm ftcff | ii*i arar: ^If Rmf Jr mm ar^ar'^ Jf aigarl spt 
HTmm srmfa^F ff ?r^;ar 1 1 

5f;RDff iq? 'Tp!:«ir*rlf Eirr^r t rm^x ar^irrr apt ^r mxt mgaff Jr 
Rr^t affr: 7T %tlf if ?rTFr: qi-r?r '^rrrf >Tf aftr; jT^r srcrrar 'W?r % arm "Kfrar 

stm mfl uT^aff aRl 3T5t?rrr6r^ mm tt t<iT Jim | i 

RUtnTcH^ 

Rr f^mfr afRi?r % mirtPr^ sr^ r r ^sfirar f^rrirT rt afV^ l x l 
effcR % 27 mm iRTTif ^tit I ar^Ts ^x^ % f^if Jf^rqfsr, Fsief, ar'f'^ ^sfirJTfl- 

% 5T?'>ff ^T Rfir f%m nqr i ■wrxt arr^aff m 50 m>i sm <?«[ arm^r Jr ar^irar Jf 
firarmr rt i srmK, ^rfr aT^-ar^rs ar^irar ^ afr irmiq (30 ai«ri 50 sq' gfa l^ir'a) 

sTJffFT w tr?ff I ?T| ar^trar wfaff % sr^ar 1%m m i 

ar^rirar Efrf srqfir e g;F ^Jr 'ffarr, ggTm ar«rT ©ifrr »riri arfa arsr ^€if m^f mg 
arf'T f-Farrff fra i sriarfa-F ffia'rr % if ^afr ^firar niff i 3rmwa>arTgm^ arnn-arnn r 
fnmf-gfrl arnr fnmf off n-ff i Fnn-if % Farn nar-arar m srnfn Fa^nr nnr i 

nmar nit 3f|:rR % 45 fan ma ^x mm % FarmTar Fainr nnr am ^Jr ‘cftnia; arm 
ma: Farnr nm i ^af # nrCr yigsff n?t arRar far-artar Fnsnrn nmnra; qsffqni ^saiicnfn 
a^fffqRictmTa: (AAS) m arirnar a mar nit nnt i 

qf^wiw ?T«TT far%=^5n 

FaPmar aanrat % mana srrm ar# ^nara: nfr m'a'nt-l if fanr ffor | r 



tfnft OT^sft Ir 

1 

% 3P5r»T^ ^T ¥rn: 


29 


aaara/aaatzT 

gr^T 

^ axT (ara) 
aa 

ata 

faafaa 

989 

2074 

3063 

Ifaata-aas aaaa 

3 Ppaio 

1395 

2945 

4340 

5 f^ar* 

1127 

2338 

3465 

Faar-aa® aaaa 

3 f^raro 

1421 

2947 

4368 

5 fWTo 

1076 

2210 

3286 


3 ftraio 

1347 

2908 

4255 

5 ftiaio 

987 

207 3 

3060 

^aPaaa-aas aaaa 

3 feaxo 

1306 

2776 

4082 

5 feaio 

863 

1870 

2733 

araat-l a % % 

af4xi aia 

% ara ^r aaaa laar | aar aifi ar^- 


^r^TS ar^’T^ ^ VTT if (sff T ?t?ff) ffs 1 1 ffi^r ^rsf^^F 

3R5T5r % srifi^r % (42 64%) a^r ^^firaa-a^TS % (33.14%) f^at 

1 1 sraaa ^ ararS feaio aaaa (30 aa sffa l^aaa) a5T% (50 afa l^aar) 
#a an Jr arat srra't | i | ftr 50 aa afa |?aaa aaaa % srala ^ a^srr 30 aa 
afa |aaaa aaaa ^la aata afa^ aa^aa 1 1 a| ^ asfaa ftar | aaaa ^ arar 
^ ife faftaa alar % aia aiaaf % fa% f rfaaitaa) ^ai 1 1 ?al aa>Ta % aftaia faar 
aar ar'Jta^®^ ^ aV faJr 1 1 

^faaa ^ aara a^a araV aigsff ^ gaar ^ afa^ gTfa^i'^isp i a"\T a|t arna | 
' ara ai^-aas aaaa ^ a^ai ^afaaa-aas aaaa a acTiaa a aia^ sp-jt aiar | i 
ar|ai-arf?i^^^ ^ at a«F4rr 4)t aaa a^ ^sFaaa a?i aPa^ a nta asr 1 1 
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F»T«r cr«rT 'n’lyir 


HRofV 2 


fsrftFH ^q=^Tff % 3r??r»f?r (srf ) if aTgaff qft 


^=qR/qq ^zx 


«rRt argrr (t^rq qfa 

qa arsTTw) 



tqfftar 

farq? 

^fq-T 


fqqaa'Jr 

16-35 

17.61 

2-08 

0.21 

tqqtar-aa^ arqqar 

3 Fnnro 

57-33 

39.26 

5-48 

4-13 

5 fqraro 

73-54 

54-87 

5-37 

4-53 

Farqr-aqs sr^qar 

3 fqrrno 

48 93 

52-15 

5.32 

5-71 

5 fqrqro 

56-13 

69-50 

6-19 

7-13 

qrfq^-aqs arqqar 

3 f^ffTo 

57-12 

50 76 

16-13 

7.18 

5 fqrrn® 

54.87 

49 27 

25-23 

9-58 

arqyar 

3 fsprrro 

43-58 

40-09 

4-29 

16-61 

5 

54-83 

48-53 

4-48 

19-86 

^ qt ary Jf 

aqffaqi ar^^ar 

tqfftar (73-54) sfit 

tqqty-Haa arqqar ^rq-^Tfra 


(50 ^iT srfir ir^rr Jf ^a^rmt n^fV qj^r^r Jr 1 1 ar^ fFs f?rq?!j'JT 349 7% arftrq* | i 

?rT?5cn Jf qrq |% #«Fit4*t-h^J 5 % sr^ftn % i ^TR<»fV ^r irg | fqr 

«rf5ft an?rT % m«r spt ary Jr itrift aigsif ast ^T'Scit »ft arsst | 5T5rTf% ffa-ari 
f^fJisT ffT^arf % 3r?rn-3r5T4 1 1 ug tfft |t?rT | ft> jtt 5rt qt# aigsff 

®PT ar^ar'tq'ir ^ Jr q^glf qR^ 3T«r^T ^rft arr^aff qft ^q^Tssrg-r Jr Fq'Pq^qwT | i qifqT- 
^r»T 5 arararar % sr?ftn Jr qrlqr ^ ff^^faqr arfffm (25-24) qrqV qift, art fq> qJT 

5rq*r»rl2 5^r | ar^fqr rarqr-^rq^ ar^aar «f Fqqr ?rqifaq? (69.5) 5 ftsvio farqr 

^5 arq-qar % srirtn Jr qrqt qqt, art fq> qt arqw ^tgqt | i 

^qqq?rqrwiTt%qrar^ qq; fqqjgqfqr%| fq? irfe arqqarqrt VRt m^sffJi ws qR% 
%?r it jrrarr arryT 1 5rt gqif ^qrqt ant qraft q;q^' arFaqf arrar Jr ?nTt argirt qtr aaryy qR 
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STgsff % 

t ! *rrfV srrgsff ^ sr^’T-sr^nr 1 1 w 5rift»T % snsrir qr 30 

srfT |?:t< <Trd #f|Rr ^ srr 59r^^ 1 1 

1. fiT^TT, q?ro 3fto ?r«TT f?^?r ^tPp, f^itH 'rPn??, sn^j^snfi "rfe^, 1991, 34, 83-90 

2. 3n|» %o Proc. Int. Cong, on heavy metals in environment. Univer- 
sity of Toronto, Canada, 1975, 417-432. 

3. fiTSTT, q^To 3fto a'qr irratT, t3:=r» %o. ferisr 'ifiiwiT, 1994, 37, 

231-234. 
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^WT, >^o ^o ^TT'S f^TSTH, f^f?51T (^ « 5f' ) 

[ 5 n=a — fT# 1 , 1995 ] 


5 E!TTi?T 

5r?frr JT'ra ir H-'b^th iraf ir%^x 3EriFjTa'r!T qj^r^ ^qcT fsgoi q i 

'srr'^ fti’JT ^TUT I I sTTrr ?fq qfTiTTqf qFr f^f5^E^ 35ri3n % n sri'a' %qT 

^T 3 Tr I I 

Abstract 

Double integrals involving the multivariable H-function.fi;> Ashok Kumar 
Ronghe, Department of Mathematics, S. S. L. Jain H.S. School, Vidisha (M. PO- 

In this paper some double integrals involving the multivariable H-function and 
Hypcrgeometric function have been evaluated. Few interesting known as well as new 
results have been deduced as particular cases. 


1 . fgBW 

H-q;5Tft qtT cr^tr fwr 

% sfF srfaq; tiftro rT«n 

1 1 


H[Z„ ..., Zr]=H 


0 , N ; {Mi, Ni) 
A, B : [Ai, fi,-} 



s 

T 

^Zr 

S' 

: r ’ 


„0,N:{Mi,Ni,... 
"a, B : [Ai, Bi,..., 


, Mr, Nr) 
Af, Bf} 


If; 


{aj, a/i\ 

(bj, Pf\- 


.... a/>)x, ^ 


arl 

(d,"'. S/'Oi. ST J 
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srsfr^ f iTK 



= f f {0,-(S,) (Z,-«i) dsi 

{Inwy j j-i 

(1.1) 


W^^{-\), S=(aj, a, •<'■>, ..., af%, a 

(1.2) 


T=^(Ci\ Bj%, Ar 

(1.3) 


S'^ibj, ..., j3/^»)i. B 

(1.4) 


r=(d/i>, S/i% jir 

(1.5) 


e(S„ 5r)= w |(l-ai+ ^ aj<»>5',-) 

j-i i-i 

I I r(\ -bji- i jsy'* S/) ^ r(aj~ i a/ (i.6) 

( j^i i-i j-i i 1 J 

Mi Ni 

6,{Si)^ rr r(4‘'>-8/>5i) 77 r(l-c/') + £,-<'>5,-) 

;=1 j=l 

\ n ^ r(cji-Eji Si\~" (1.7) 

I y=M/+i ;=iVi+i ’ 

i-(l, r) TqfcTpT (/) 4 i i«fr ?r©rr |, garr^K'JiT# (6<^’=6': 6'®'=6") 

Sf^t^ t I 

TT srJf srrarapsft, % ^Tiruft . srm % 

?r«rT 'TSTt*', % sfftgrq’a i 

2. f?T sTTa' if FT55TF=rF^fr TFc'in’ff ^rr 5rirr»T i 
[4, p. 450-452] 

["'%'(a+/5) e(sin »)“-Mcos (2.1) 

3r|f 

Re(a)>0, Re(j9)>0 
3fk [12, p, 2531 
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'Ttlt 

0 


20:4/34-1 

n 


eha-P\e (cos «)a+^ dd-^ 


TT 

2«+j54*i 


r(a + p-\-l) 

rfa+i) r(i3+i) 


Re(a4"/5)> — 1. 




'■ ;(*-i (l-x/-! [ax + b{]-x)]'^-^ iFi \c, d- a, axlax+b{l-x)]dx 
0 


r(a) r(j8) ria + fi-c-d) (2.3| 

~a<*bP Aa+jS-c) ri<^+p-d) ’ 

^ft Re(a)>0, Refj3)>0, Rc(a+jJ-c-^^)>C, a b I 

[ax+b{\-x)], 0<x<l ^-5- I i 

3 , fir «rTiT t fJT 1 

$WW : 

r eUa*fi)e (sin ef-^ (cos x^-^ (l-x)""^ [fl;c+fc(l-x)]-«-2 

Jo J 0 

,A Ic^d; a; ax+i(l-A:)] ff[Z, (sin 0)’^i(cos 6^^ 

x<’i (li-Ar)^^ [ax + b{\-x)-<’i-^i Z, e-'fV/'r’ e(sin (cos dYr 

X^r (1 -x)^r {ax + b{\-x)-’’r-^,r] dd dx. 

7 eifSfwXi PS:T 

ei| 2 ( 7 ra HO. N+5:{Mi,Ni) | ( 3.4 

“ ay b’' A-{-5, B+B: {Ai, A) i-Z^ei/siir) ,. g, s', T'^ 


(3.1) ^ e 7r^?ft 5nr ?r5=5^iT sfr ft; |— 

P : {(1-a; Aj A,), (1-^; Pt, .... f^rh 0-y ■ A <^r)- 

(1_8 ; JVi, ..., fVr) (l+C + d-y-a; (ct^+W^i) ((Tr+^r)} 

Q : {(l-a-]3; K-Fpi, A;.+/^r). (l+c+;^-y-8); (cTi+IA) 

(o^+ll^r)! (1 — y — S+^j (;^i4ll^l)> •••' (;^r4"^r)i 

(3.1) aia^w % sr^ana fsr 1 1 



36 




: ff.ava : y 8. , A„ i^r ff'x. •-, f^r t 

girt sjfJT 5Tff 1 1 

Re(a)>0. Re()S)>0. |arg (Z<)|>ii3,-ir, Re[(a)+A; ^>0, 

Re[(i3)+«,- fy]>0, Re((r+crj ijl>0, Rcl(8j+Wj- ij]>0, 

h min [ Re(<fj‘'^V8j‘'^0. V/,/ , fc e(l r) (3.1.1) 

a 3tVt 6 3T?< 1 3ftx [ax +6(1 -x)J ^5f 0<x<i I I 

^'w «Rl'P5r*T : 


I r' (cos (l-x)^-M<»JC+6(l-x)]-r-» 

J 0 J 0 

,+1 [c, d; a; axjax+b(\-x)] H[Zi . e^^x-W (cos x‘’x (l-x)»^i 

[ax+6(l-x>J-"'i-'»'i, ...,Z,.e''V/‘r)9 (cos x’’r (l-xy^'r 

[ax+6(l — x)J"‘'r-^‘'r dO dx 

r.O 


ay 


L, J^O , Ar+4; {Ml, Ni) 

-<4+4, R+4; {Ai, B^) L^Ja'', b^r 2^r+/‘r 


P.5:r 

(3.2) 

(2, S' ; r J 


(3.2) ti P srlK (2 5rr=?^1r w a5=5=5rpr | sft 


p : {(1 — a— /J; (A^+Mi). (Ar+Mr). (1— y : •••. f^r)* 

(1-S; IP,. .... IP,), (l-y-8+c+t/; (a,+ lP,), .... (or,+ lP,)} 

Q : {(1 — a : A,, .... A,), (1— P; /i,, .... ii,) (1+c— y— S : (a,+ fP,) 

(cTr+fVr). {l+d-Y-S; (a,+ W^,), .... (cr,+lP,); 


a>rmR (3 2) % sTJcr^ta' ta 1 1 


jifaa?a : y, 8 , A,, .... A„ ..., /t„ a,. .... o-, afl^ IP,. .... ip, affRa^r TrFjfraf | 
aat % 5?iT | i 

Re(a+/5)— 1 Iarg(Z,-)|>ii3/V, Re[(a + ^)+(Aj+|ij) (y]>0, 
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fegir 

Re[(A)+<Tj ij>0, Re[(8)+pp^- fj]>0, 

Sj ^ m ( 3 . 1 . 1 ) if ftjn I I a art^ b I 3 fY^ [a;e+ 3 (l-;c)] 3 r 5 \ 

«?fhT ?i*ni!5nT : 

lo ir (cos 9f-^ [(fl+x) {b+x)]-y 

H[Zi ei^h+H)e (sin e)>'i (cos eyi x^x Wa+y/bHa+x) {b+x)yx 
(sin 0)^ (cos e)i^r x«r Wa+Vblia+x) (,b+x)}<’r dS dx, 

-y.r ..•«.» «+3j (",■ « 

, Zi fii/a/s-Xi 

(3.3) if R 3ftT 6 sTK^ff ?rg^^ir | sft 

P : {012-y ; o-i, .... a,) (1-a; Ai, .... A,) (1-ft .... ^,)) 

2 . {(1 y, tTi, .... c..) (1 a fi', Aj+/*i) (Ar+/i;.)} 

€»TM> 5 I!T ( 3 . 3 ) fJTT^ srfe^f % 3 T?cr^ 5 r #9 I I 

Slf?iii;a : y, Aj, .... A„ .... ...^ cr, OTRiRf TlfuRt f q# ^^ffif ?r*ff ^ 

I I 

Refo+^- ^j]>0, Re[B+/y ^•]>0, Re[y+cr,- fj]>0, Re(a)>0, 

Rc(/3)>0, larg(Z,) <jaiir 

j! \T (cos [(«+^) (i+Jc)J->' 

HlZx (cos x"! {•\/o+ V*/(o+^) (6+;c)}"i 

...Z^ gitV/'rie (cos tflV/'r ;c''r {Va+ V*/(a+JC) (6+x:)} ‘'r dx 
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0, N+2 

A + 1, 5+3 


'■Zr/2'^r+''r 


F,S :T 
Q. S'; T 


(3 4 ) Jf 5 3 tVt Q ’arr^^ff ^:g=5=q-«?' % 3i> | 


P : {(1— a— J5 : (Ai+/i,), ..., (A^+fi^). (3/2— y; o-^, .... Or)} 
Q • {(1-r: CTt, .... Or), (l-a; Ai, ..., A^) fl-p; .... fir)} 


(3.4) srfcTsr^Eff % srscT’ra' ter 


(3,4) 


srfiwfa y, Ai. ..., A^, fi^, .... fir, cr^, ..., o-r rrfmf ^ ^frJf *T«fV ip^ir 

5?*T I I 

Rc(a+^;>— 1, jarg (Z,-)|>i^,'7r, Re[(a + ^)+(Aj+/t^) fj)]>0, 

Re[y + orj fj]>0. 

T«Tqfrf ; (3.1) jrt fffs arq qer / stti affipfr | i 

sp) q^rqcrr % qqr^^rq % ir q^fstrcT q’c qqTSR^rq % ?Rq vt 
qiq^ fijf r«R fq qRpqi ir qf^rrfq jwqqr arfqqR't | qsrqq q^ fqi^qf^rfetq qfqjsr strt 
i|TqT 1 1 

I r \ •••’ ■? 

jlLj[ J^jr J ^ 

jTT/a ^j[(Aj+ori)5j|+...+(A;.+ar)S'y+a+/i ^^Aj^S+.-.+AfS^+a — 1 


x^iS,+ ... + a,Sr+y-l (i_^^H^iS,+ ... + PF^,+8-l 

[ax+b^^ ‘S'i+..-+('^r+i^r) •S'r+y+S 

,Fi [c, d : a : axjax-\-b\x—x] dx . dSf 

arq (2.1) 3f)T (2.3) qfiqqr ^ qrqf 3rr?qPcqr qqrqi^Tqlf q;T qiq nqt qlx<»rTtr ^ 
fq%^T (11)# q^rqar qq; fir qfq:<»iiq (3.1) % qrq q«r # STTf^q ft# 1 1 

qqrrt $rq qqrq>?r# # arj^nq 2 ir qfqwTqt % aqqq irra qR qqi^ 1 1 



4. fefw 


?r*TT«if?r 
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W sr^vri’T 3 ?r sri'rr fnTraR^rfff ?r smr ^ sn^er i 

(i) irf? ( 3 . 1 ) if <f=- 0 , <— 0 , fr> fif Prcq-f^rf!?^ 'Tft:iFUT sTT'a- ftjrr |, [ 5 , p. 40 ] 

r (sin (cos 9)^~^ A^~’[fl;c+i(l-.x:)]~’'~* 

J 0 J 0 

»^i [~. —a; axlb(\—x)] H[Zi (sin 9 )^i (cos 


JC "1 ( 1 — :ii:)’’"i [a*+*(l— x)]-'^i-’’"i Zr c'< V/‘r> 6 ' (sin 9)\ (cos i^r 

x^r (1— :)c)W'r [ax-\-b{\—x)-cT-^r] do . dx 


=>e^i^”alay b^ H 


0 , N+d : {Mi, Ni) 

A+A, B+1 : {Ai, Bi) 


Zi ei/2/trXi p^s : T 
Zr QiS' : T 


( 4 . 1 ) 


( 4. 1 ) if />j arV^ |, ^ 1 1 


Pi : {(1 — a : A^, .... A^), ( 1 —^ : pi , ..., p^) ( 1 — y •’ o^i. ••-. Or) 

(l-«:l^i Wr) 

Qi • {(1 —a—P : Aj 4 -/ii, ..., A,+/iy), ( 1 — y— a; CTi+l^i+-..+<yf+lPr)} 
srrgg'fa’ ( 3 . 1 ) % #sr 1 1 

(ii) Ilf? ( 4 . 1 ) if r =2 w ?f iT^rspl®’ 5 RT sn'^ 'Tff:'JTT»T | I 

(iii) ?f? ( 4 . 1 ) if 2 ?: r=-l ■;c# «fT | 1 


(iv) ?flr 2?: (4.1) if r=], ^/=a, C=0 g'r 5TXT sritcf 'TR'irTir¥l jfe 

l>?f 1 1 

(v) nf? (3.1) if r=], y=S = 0, c=0, rf=a W 'Srw vV 

qifT^Ti^rr w.x m jti???!?! sttt stcti Erifccr ftcff 1 1 


^?ifRn-5rnR 

If? % r?!f ^ ?t?ftWTW f??n? 

^t7m (?o ?o) if f^r^Tsc sTRtf?? f??»sr?mT ?> f??t^ 12.03.95 spf |t 

f?r?T 3 rT?T<f f I 
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fg?| 

cTsn 

TtfotHf^wWn ^v^. 4t. t^T^Tf (^<rr??) {570 5ro) 

[sTTCcT— ^'=!‘: f 20, 1995] 

2-|f'iEf7 5friTfcE f^f^'TJTzil 7tnt^^<!rT % f?i*< 

f€3 ftliTT iwr t I 


Abstract 

Common fixed point theorem oa 2-metric space. 8y M.S. Rathore, and Rajeudra 
Deshmukh, Department of Mathematics, Government P. G. College, Sehore 
(M. P, ) and Anil Rajput, Department of Mathmatics, S.V.P.G, College, Hair agarh, 
(Bhopal) (M.P.). 

A fixed point theorem for asymptotically commuting mappings on a 2-mctnc 
space have been proved. 

n 2-iv^. Htrfe {x,d) tr^; f^^rt 

ircT I r?fftr (^.■5) cT^TT ^ •7'TmfJT?T: 

(asymptotically commuting) ^ \ 

^ .4 am r m 

z-td'TJufjTcT; snTf5(f?TiTm ^|vira | siT? afiT 


lim d (ATx„, TAx„)=^d 
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(jCn), AT ^ sr^rtT I Pp Z % tjT^? f4-| z % Rt> 
lim /4Xi,= lim Tx^^x. 

<Tft:w<JT : m^rr F^ A ?i«it ^ 'IT* xrjrfe (X,d) qx arrmsTFcrf^oT 1 1 

A T^ ^T'rrfirar; arF 4 ^T*f?r irr z-iq-nrFtrcT 5 iTfTf^'FT)Tift- spfr ^rrerT | irF? stVt irfe 
X % STr^^ a % fiHif 

lim d{ATx„. ATxg,a )—0 

^ (X„), X ^ I f 4 ? 

lim /lA-n=Iim Tx„=z 

? 5 T % sriftr 4 srF^g-fjr (iii) {ax„} -«> F^r^it"’ Sri 'rFr-'TiFcrcr T^j 

^qr I f-iir qr? F | Fp qfar (2!f)c8(;if) n T{X) di x p stcj^p x^ % Fsr^ sr^jpir 

(j^n) g;? (Axn) Tsv^qf ,■> Fq-g-fn^f | i 

Ft^ Tt'Tf i;qri a qF^oTiflr p'r Fp^pF^iFstcT ar^q F«s frar^^t t 

<0 

a^tir 

tTTPT F* iX,d) d.qq^ gs!f]- x TT sncPafaf^'aoi'f A.S,T^ 2 -|<tp fafe 

1 1 aF^ a, jJ.y a'-qr s waV g'sarif ^ Fp 0 <a+^+Y+B< l 

<(i) d^A X, Ay, a) <;.[ad{Sx,Sy,a)d (Ax,Ayx,a) + ^d(Sx,Sy,a)(d Sy, Ay,c:) 

+yd(Tx,Ty,a)d (Sy, 4 y,a) + Sd (Ax,Ay„ 4 )d(Tx,Ty.aJi 

(ii) X 4 Fr-f .V„ % F^a ir|pir {x„} prar Pr.-rr | r 

AXff^yP^AXf^^^^, q~i, 2,3 , 

pt ^Fcs p-<aT I 1 

(iii) pjpa {. 4 'cj pr i^P PT sTfpp ^taff I sfi z Jf fp?| z cr?r arFHraqior; P^arr 1 1 

(iv) A,S,T aaa I z I 

Wi (A,S) (A,T) z — B'TqTFqp: P'qFpPfJTqt 5 **T f I aP z Hqrp-fspg | a,S cTPT T 
q^T I qfp 0 <a< 1 a> ^ fTP>P Ffpr Fp^| | A,S rr^ T pf gf) arFScT^P t I 



TT sr^rq- 4 

(i) ii x=x.^„ trq y=x^^+i tt 
d(AXi„,Ax2„+i, a)^[ad(Ax.^„^i, AXi„,a)d{Ax2a,Ax2nn^^) 

A- ^d(Ax.,„.„ Axj^,a)d (Ax,„, Ax,^+i,a) 

+ydx{Ax^„^j^), Ax.j„, a)d{Ax^„,Ax.^a-\-i,a) 

•\-^d iAx2n,Ax^„^^,a)d(Ax2ii-i, 

3T«lfcr 

^^2n+i.'^)^[(a+^+y + 8y(^A'j„_j, Ax2n,a}d(AXin, Ax^„+i,a')i^^^ 

[d{AXin> ^X2a+i,a}f <(a + ^ + Y -hS)d{Ax,^a-j^,Ax2a,a)d(Ax^„, Ax^n+uO) 

STSTTcT 

d(A x^„,Ax^+i,a)^(a + /S + y + S)d(Ax^,.,^,Ax,„,a) 

^ (i] ■^=°-*'2»+l 3'q'T X=X2n+» % 

d(Ax2it+2f^X2n+i,^)'*C(ct-t^~h'yA~^)d(Ax2it+i, Ax2n,^) 

X % ?r^''r a «= 1 , 2, 3, , % 

d(Ax„^.^,Apn+t,a)<hd(Ax^,Ax^+i,a), 

(a+^-\-yA-8)=h.he[0,l]. 

ST^rq 1 & (fff^'s)) {Ax„} f>aff | i sjcf; qfa'^fa' (iii) H Axn~*z, 

Sx^„_^,^-^z Tx„„^.^-^z- 

STcT : (iv) tt ATx„i-*Az w',.r„->7V {jc,-} | srjarq {a:„} t 

A efqr T, z g-qqrfqar: qrqfqfqqqt | iqfeq X % a % 

lim d {ATxni, TAx„i, ‘^)=0> 
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ttsVt:, cr- 4 i 


d ^44 I sr?^4i aeX % r-:rJir 

d(Az, Tz,a)=0 
STFfisr 44 4^ ?4r f% 

Az=--Tz ?{4T cK^ A2=Sz. 

44: z n-’-fTer I /l,i' gy-iT T 4iT I 44 (i) 4 ,»;=A: 2 n T^i y == 4Tc 

•TlriT -fi-f -T-t T"" 

d{z, Az,a)< ad(z, Az,o) < d(z,Az,a) . 

r.i-i TT 44 ;:'!T !-=5 /4 z = 2. ST^^TT Sz=z 44i Tz—Z 3T4: Z Wq'fTJT f?4T f4f| 

I A.S !4f r Si Tf 4r4i4r 4 4*31 4! 4S4l ^ -- PF'TC Fff'l | /l,'^ 441 T 

I '-(a: 4^4 |4I I 

1. 14544, ■ir», Math. Sem. Notes Kobe Univ. 1979, 7, 91-84. 

2. Kf, [Tfo 'T40 44r I . r 4foiT4o'TtTo, J- UP^C, Acad. Soc., 1986, 3, 13-18 

3. f'TT. 440 .t- 4 j 441 f4r^, 410, fgwR 4144? SRo ccfotR, 1987, 30, 207-212. 

4. 4fl; 4it 1937, ; 2 )7 212. 

5. fw^. 440 440, Math, r.em. Notes Kobe Univ- 1979, 7, 1-11. 
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5^ffTc?T^ 3?sgir?r 

aiT" %° cflWT cISTT sttt- %■> ^?r 
!sr^T|T?TT?? fir^ ^?;T5r??m %?s', (^tosio) 

[ ^|CFf — 3J?T?^ 2 !, 1995 ] 

mxw 

yrffH^l^ 1994-95 Tmm fiTT 

4 \ 3ripT%‘ 1^ 1 & 

^rr^T 1 3Tr T^ ^ f wf if sr# 

;jq-d7Tr feifT n^lT ff Ti-'d T^^cT 4t 48 ^ 73 

rf^ ^IT ^TTca* ff I 3#Tiff STSTR xt-' 5r“rr-T % ^ 

Hmr^T^T 'leqf!^^ ^ 3 ?t^ sif 5?rr ?r m | i 


Abstract 

Comparative economfc stedy of local aod improved prodactloo techaology 
of Soybean In Bimdelkhand zone of Madhya Pradesh. By R. S. Raghuwanshi, R. K. 
S. Tomar and R. K. Jain, JNKVV Zonal Agricultural Research Station, Tikam- 
garh (M. P.). 

Studies of economic analysis of local and improved production technology were 
conducted by Agricultural Economics discipline at JNK¥V, Zonal Agricultural Rese- 
arch Station, Tikamgarh during 1994-95. The results revealed that in local pract- 
ices, farmers applied lower quantity of most of the inputs for cultivation of soybean 
as compared to improved practices. Due to this practice, they earn 48 to 73 4 
lesser net income. The farmers may enhance their net liicome from soybean cultiv- 
ation to the extent of more than two aod a half tinier by using balanced fertilizer^ 
and by improving the effective management. 
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crm 


!T^5r % hut ^ ^iht sficrr f, ^fiflfsp 4 -.t 80 srrsFr'r ^ j^rfarsfr 

?fr^T#=T ^T ^jcTTcr^ ^ra-T I I ammira if 20 ?r 23 srfa^ra a^ ^5T amT sriar t ft> ^?r 
% ^ 1145 at ara % ff ar^fa 45?:ar ff i asaal^r % ^it^ra-oa ^f 'af atar^a 

3Tca?a at45faa ft agr | i f'ta'a'J^ e^a 5f 198 t-82 if afaiafa 45r f :a sta 2.90 
|o era acaraarar 724 fajo ara afa loal' af 1990-9 1 Jf as a;"?: jpaiji: 94.60 ?,aK |* 
qa acarsaar 905 fao ara afa to at ! '^f45a jitajaos saa tf afarafa qjaa aV aFa 
|4ST a4rar< aaV at 4:a t i ta t |q ara aFcaraf ft a^ fas gfat | f45 af? f^iara 
aarfa45 f^fa t 45t nf artrsa t stria t'a arat sjs ara 'tfr ata gar tr s^Faa: aft 
aart Ta: fa aiff 45”r sara a tart fq af asata farar aar far fa t tarafa atr- 
atar qa aarfaar atrat-a t aar at-at % i 

awaf aar atf^r'a fafsr : 

fa asaaa % fat asaala % f;fa ssraarg irtasis art =|aT aar i eVata f fa 
agaara t;;? staraas % aara % tt afa'f a aa 1994-95 t 50 fa^F afraut art srsaaa 
% %q ^ar aar i saart gatr agaara trig- ararata at |q a^«ioft t srtaa amR at 
farar aar i fafspa ataraa araa afgatarr gta aar atarataaiaa frr fasra gfa at tarafa 
arart % arrart at trsT aar 1 1 

aafas ^avt t sa^aaa aia^ sitr atsTTcatt 45t% tftarata ataraa t aiaf?as 
3TTa-aaa % arfqrf qtra ftrt at i arfft arr fa5taa arana atfta^fta fafaat sitr farai 
aar i araa 'a 'a ‘a 4rt ar^raa faia a^rit itrar aar— araa ‘a’ t aagat art sra, aa 
*ra, ata, aata, ata ataa, araa-gtsfrr aar a?a ^aa ^"t wrfira ftrar aar i araa 'a’ 5f 
araa ‘a ait gfa ^rr fFtrar qa aaa g at at sara arfaa farar aar i trraa 'a’ a orraa 
a ait arftarftar aa art aafta aa^tt % aagfa g?a aftafaa ftrar aar i fafata 
ataraa afarai % aiaa aaia t a^at art atfeaarta afss a a^ttr att^ar ‘faait % ‘st' 
atf^a’ srtT frrar aar i 


'ifroTW 5I«IT 

aRs qa‘ taraiaa^aifr a aiarata art aart art at aaia fri a| fafa?a araai ^ 
faata tnt'af-lt f^rar aar| i a^asatrat^r ^^atrfaagaaTa at ag^p^ri at |, sra: arft- 
arftfr !ira ft?fa aft farar aar | safaq a^ taraia aarai^r 4 ri gaar t 100 afawa arfaar 
arar aar t aaati ar “aa 81 aftraa afa^r aaia a?aa aaraifr f arar aar sftt a| 3 r?at 
atfsa^a afe a 5 afaaa arfaaar tat at ara^r arar aar i ag sra at 12 65 afa>aa 
srftfr aaia taraia aaraiar at farar aar ai far atf«a¥ta afts ^ affagtif arar aar i 
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arsirij^ 

PTR’jft 1 

5??frgr cr«rT f«rTffy!T ^ fr ?r>irT#)®r n 5rTr% 3n»r5ff ^r 

'^T ?rT5r (TTftrqf 7% toEf) Jf 

^4; Ff4i^^ ii% 
?«rm"rJT 3 t?3t 


47f747F7^ «Tir 

f44¥r 

— 

80.57 

100** 

¥T3Tf 7t 47 814 

f44¥r 

96.00 

18,26 

(-) 81.00* 

m 

r?44 

17.00 

19.15 

12.65* 

#137 


100.00 

105.01 

5.01* 

7?t747 (q;4ro qlo %o) 

ftio^To 

2o;80:20 

16:46.00 

(_)20:(— )48.75: 
(-)IOO* 

4l?r ¥7 7 8717 

fkc^o 

2000 

580 

(-)71* 


*5 SrPa^Tfr 5TTfJT4r^T ?gT <7T 5rT4^ 


^3r TTiar % Jf sifsi^ st^cit qgir 4147 n^r i 4474^47 ^ if4T;ft4 

sKt si^sfT 20 ^ 100 srffiw 447 sifa^ m^T ir win 4T4i 44 t 1 sT'rT srf^rif ?r 

4g 4T4I 447 ¥41414 4^4747 t? f44T 4 Sl-TH 9&T4 4 474747 477 574'74 fa^Tf^T 4?J f474T i 

^'■4cf 44:4Ti47 4 4^4 ¥77874 477 47 7 1 SrfaTlcT 4^747 44>4 474T 447 s ¥7tft4^^4 4fe 4 4| 
37747 5 5rrcr?7fr 577 f447ciT ¥47 47 ¥77447 4147 447 I 

¥7t474\4 % 3¥q744 ^ TJRff ti5‘ ¥47414 4474147 47 344 4T¥fr ¥7744 447 3774 41T 
54I7T ¥77741-2 4 f54T 447 | i 4|f 4| ¥4ce ^rr 1 q-]47 44T fs? ¥71474\4 447 4774 47 ¥47?ri4 
4474^47 t f447! f77T 4ir747f747 «r4, 44 714’ 4t4 47 4I 544 F4747 447 4| ^f44 4474747 
47t 37^877 37ra47 47 3 t 17 45r|7l 47 44, 37l7 qia 47874 q¥ ¥47414 44741^7 4 f447l 

4T7T 44471 474 3174 r4747 44T I ■f4 44777: 4?44 4474^47 47 ¥7744 ‘3T' '4’ qsf' ajir^r; 
6777 . 75 , 7794.41 7794.41 4® srF 4 t4S7 sit^ft 4t 44f4n ¥47¥il4 a 474747 47 45 

¥n 44 '^ 44 r: 3978 . 40 , 4575.16 3 rl 7 6589.41 ^■Tl 57 r 4 | 4 l 7 47 | 4 I 4744 4 F 4747 44 
«rl 8 rr 14.46 ^ 41.30 srr 444 ffq I I 
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'r4T srsT 


^c'TT^fT 4 1?4’ F4I5f!4 cT^i^'r^i'l >57: anq-ilfn ^TT 


5PT 


9 55*0 ^C 

?»£rT4l9 

9-99 *fV I'.T^T if 

c(qn9tfF Jf 

'TTi'5:4ifxH; sfrr 


2014 25 

5rt(!916 .-99 

100 

H3r|;fr VC «r’8' 

2400.00 

456.50 

{-.-) 80.97 

^VTT 

850.00 

957.50 

12.65 

#'T3r 

1230.00 

1291.62 

5.0 1 


1575.00 

871.42 

( ) 44.67 


400.00 

1 16.00 

(-.) 71.00 

6|r2| 

322-75 

285.36 

( — ) 11 85 

wra ‘-i' 

6777.75 

3978,40 

(—) 41.30 

’4’ 

7794.41 

4 5 7 5 , i (> 

(— ) 41.30 

^rmer ‘^r’ 

7794. 4i 

6589.41 

(_^ 15.40 

^1- 574' (fti. ^m/l^jar) 

1955.00 

1065.00 

(- ) 45.52 

ig[€ ^Tsr (Pf. 

1955.00 

1065.00 

(— ) 45.52 

3TT^ 

16128.75 

8786 25 

(_) 45.52 



9351.00 

4807.85 

(— ) 48.58 


8334.34 

4211.09 

(__) 49.47 

^mar ‘9 ’ 

8334.34 

2196.^4 

(_) 73.64 

srPcT ^T4r ^r»Tcr an^r 

91*19 ‘sr' 4^ 

2.37 

2.20 

(_) 17.17 


2.07 

1.92 

(-) 7.25 

‘?r' q"^ 

2.07 

1.33 

(_) 35.73 


|5nn?iT^r artfifsp srewJT 
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*r gijjwifr «pr ^?aa?fl?f srifaj?!, ^i srnV, siaia spl 

^?«rr % ^;n<»r ^tst 1 9.55 srfar 'tt^ >if i 

sr^TT pfluTiOa ^cTT?a ?r sTFar ^ra'V sttjt sP^tst: spTT^ftjr 

fr^?fT 9 ^ if 1 6128-75 sAt 8786-25 pq-JiT STfa %^zx jti'^ |f i % srm a9:a 

3TT4 ?«na''iJT aspaAqr ¥1 ar^sn 45-52 afa^ra |t i ataiata acTisa a ^3 stw aiaa 
‘a’ ‘a’ i^a' ‘a’ at ata! §t fpaFaa'i ir araa? xfl aa fa maAa aaa'tq? ir af aia a^aa 
a«P^9> qft gaar ^ 48 ir 73 afaaa aa aa prar aai i 

^ftai^a at a?aa qa‘ aaafa qx q?r a^a ^ ai^ aiat aiaa aai fair ai'a 
sna ar fa?iraa ax% ax ara far fa afa aaar araa a ‘a’ ‘a’ fa' ‘a’ ararx xx afs?r 
aaaAa ^ sfr aia ai'a gt x^i | a| aaa: 2-37 fa 2.07 aaar arai aar i a^aa aaa’ia 
aA ^aar if xaiata aaata % af a 5 aia aa at ia aiaa -a' ‘a’ atx ’a’ m 
aaa: 2-20, 1-92 fa' 1.33 xqrar aa area f^rr i 

ararara at a^aa f^i' ?aipta aaata a aara ax st'xt ara ^aa ai ftaaa a^a a 
a^ ffxa ^ar | fa fraaf stxt a^a afat ar, a^'xat ai a^aa aaata a a^a aaa sra^a 
ar xax faxa «rr ftra% sprxa aaat afa |aax araa ‘sr’ ‘a, fa' ‘a’ ax aaa: 4807-85, 
421 1.09 fa' 2196.84 aaar p: sna sttri |t x?t 1 1 aft faara atarata at 3 ?aa aar- 
faat aar a^ftra aaxa ar aata ax artx aa?r aaa fax at amx ax a?aa aaata % fax 
ax % arra at ^ atarata at aart ax araa ‘a’ ‘a’ fa' %’ aaa: 9351, 8334-34 fa' 
8334.34 xaaT afa |f 2 x aa 55 aria sn’xr ax aaa | at aaata ^ sna at ^aar if 
art jar aa afaa a? aaat 1 1 


fat' a 

1. aaata fatx aar f^atat, srix® fa®, mx?fta fft arao afkat, 1994, 9 , 165-169 
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fft73TT ^^Tf? ?r«n qfjv. qto gf^TR 

^Tm mm ferr^r (wo sio) 

[ 26, 1995 ] 

mxm 

sT'ra ^r ^ q;^ WFa* fsrRr^ srr=rg-?sr % srm^r ^ 

(C, 1) ?r?Tr ^,7^ 7 ^ arrsF^Tf sr^c^ f^ir | j hw ft 

(B) (C, 1) ^R ^ #: sTr^^ci 

(B) (C, I) ^sF^^ftir^rT q-x qqr srq^r ^ ^^riftrar | 1 

Abstract 

On the strong summability of Fourier series. By Neeraja Sachan and M. P. 
Sachan, Department of Mathematics, Government Autonomous Model Science 
College, Rewa (M. P.). 

In the present paper the authors have obtained in all two estimates, concerning 
the strong (C, 1) and strong Borel sumraabilities of a Fourier series under a sufiS 
ciently relaxed condition. In addition to defining the strong (B) (C, 1) summability, 
for the first time, they have also established a third important theorem on the strong 
(S) (C, 1) summability of a Fourier series under the same condition. 

1 . 

Sn^ ^ uk ^1^"^ ^T^r^a- f 

0 0 

?f?'5pfl-ir (C, 1) ^Pi^ncfT 1, 3Tfe 

Z |Si— 51=0 (n), 3jff-3ifT n-^oo. (1.1) 


5r*rT 5fte^pi) 
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?r«riJT cr«?r h=^t5t 


s un % f5f^ ?t^5r f^rfEr sttt 

0 

3r>T?r i^) [B\ $ ^rF^r 

f ^ [S’* _ SI =0(c/'), p-^cD, (*P55it*J) (1.2) 

*_o k\ 

sr^rr ^<»ft ^ ^r^rw 2®i^ (B) (C, l) =p> 'r’f^iFEicr 

sstI: fcr q-ftwif^cT I ; 


tlftwtw : (1-2) Jr Si ^ or* TST^ T^, a„ J^of) J m„ % STTFiJr^ 


!T^^r S„ ^T (C, 1) ^Tl'cT^ f^^fq'3’ |, ^rr #qV S u„ ^ (B) (C, 1) 

^ TPcfTf’^r srr'^cf 1 1 sT^r: ^rf? 

S \Sk-S\^0ieP). 3!ff-3irfi»->00, (1.3) 

i__A /C i ! 


<ftt (^. 1) ^TrffTT sr?F?rar ^kctt |, tfr I t'p ar^cr 

£ u„ ’sr^irr S % Ffr^ ?rsr?r (fi) (C, i) | i 

0 

»TR i%iTT f{x\ '^T^crF^^; 5W5T I aft arygr^M (— tt, w) Jf ^ £rr^'^T3frK 
?r»TT^5rjft7 I ^«Tr art^# (Itt) % nr^r sTT^gff 1 1 aftFsr^ f^/(jc) h 'stFca'T 8i®ft 
■JTil : 


~ -h ii {a„ cos nx-\-b„ sia nx)^ Z An{x). (1.4) 

^ «-0 

f’T ??T g'Tift«T sR^^t : 

m-f{x + t)+f{x-t)-2S 

0(t)= r \(^(u)\ du 

J 0 
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2. si?maRT 

5n?r ^ f{x) ^ '^tPc^T sf 'ifV ^st ?T*fy tt zft^r s % 

(C, 1) ft?ft I, f5r^% 

^(0= £ \ 4>04\ du=0(t), i-*Q. 2.i) 

Trfff¥tf%5j[*3 ^ | f{x) ^ ^i^fTirT sr' qt {c, 2) a’qr ?Tq»iq ?r#a’ 

?f^5r5f)q (c, 1) 1 1 ?rqr % rt^ ^?T|^q l^r f^g-Tin | 

f^f(x) q5>ft5TT srqt ^T sTfer^Jsr ( 2 . 1 ) % sr^afifrr (c, i) ^tfiT 

?rff 1 1 


^3?rM % srfesrfsr, 

^(0=0 i^i^^jjj-y ^'f-siff t^o, % 3Tfcr>T?r, 


£ fr l^jt— S|=0 (eP log log p), p^oo, 

4-0 

fes sRT^ iq ??rfjTT I zri «f qr spr Em q^qfflu^iT 

1 1 sTcT: (2.1) ^ qfrfKq^ sT qt ^ q?q qt^w q^qqtq^iT gfqfsqcT i 

q|t i^nr q^5q qfqqfa (2-1) %q;crqq s l^t-SI 3^1 2 15*- 51 qn 

qiqjqq qj-^qr q'TT qf qqfqr ^ | % qfqq-'sr (2.i) >5>rTqT sfq'V (1.4) ^ qqq 5qq 

^rqjq^qqr (S) (c, i) ^fqftqq |f qqf'^ 1 1 %e q |q fq^qfqfqq sr%q 

fqs q><^ I : 

1. qfq f{t) e L qqr nk qfqq?q (2.1) ^rqr |, ^ 

^2;^ 15^-51=0 (n log n), qqf-qq'T n-»oo, (2.2) 

q|T Sh qilfwT sfq'V (1.4) qifq^ qrq fqq^Prq qrxqr 1 1 

a%q 2. qfq f(t) e L q^T qf? qf^q^q (2. 1 ) q?|qr frar |, qV 

Z £i 15A-Sj = 0 (eP logp), 3qlr-qq'T;>-^ 


00, 


(2.3) 
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=Tan 


^5? Sn 'bVPcztt isr'flr (1.4) srtfsi?^; *r>)fr sr^fircr ^RTar | i 

IT^ 3. tiT^f(t) ?riTT®P5[?ftJT (L) it cl5TT !Tf? STfr^STJEr (2.1) fT, ^ '^tfczR 

( 14 ) ^r^oq-r s % %ir (B) (C, i) itfft | i 

3- ar^fir^Ti? : 314^ sr%'i rH;g[ % r?r^ fiTr^f^fear sritfjT^Tsft 4 ft 3rT^?4*i>5Tr 

'TfTft : 

ST?lflI5RT I 0 < 1 /n i=T«rr €k -- <a(x) = ± 1 % , 

a)„(r)= S €* 3in kt ~0(n^t), n-^co. 

£.1 


ST^IPRT 2. Q^t^llp €A=eA(;c)=±l % %4, 

‘»p{0-~ ^ sin kt^ 0{e^’ pi), p-^cn. 

stilFq4>i 3. ar«rT % 1%^f, 

l^j>(0=* «* ^^^j^^=0{eP pt*),^-^ p-*co. 


st^fuT^ 4. i/p</<s crqr €^^=-±1 % 


Wpit): 


nk-l 


kZik-ll 




sia* kt/l 


O {—), ^-^p~ 


* 00 * 


SirrfiWT 1 ^ ^«T7% : 0<r<l/rt % l^f sn'^ei itcfT I : 
|w’a(0| < 2 |«jt sia kt\ = E 0{kt) 

*-i *-i 


=^0{nt) E \ = 0{nt).n 


-»0(n*/). /j->oo, €*=±1. 
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gitfUiPT 2 : Q^t^l/p % 'T# \ 

I‘*>(0| ^ N* sin kt\ 

= z^ Oikii^^'if^ i<i!=i 

k-okl *' 


=0(pt) I P^ = 0(pt)eP 

= 0{eP pt), ^nif-^zff p-^co. 

3 : o<i<l/p % l^r fq^rcri | : 




nk—l 


'kZ,k-U 


sin® A:r/2 , , , ,, 

€k — 7— ^ !.(€*= ±1) 


J- ^ ^ l€i sin® ktl2\ 
P i-i ^• 


< ^ i o(/c® r-)=o{pt^) E ^ 

p A-0 A“0 ^* 

= 0{pt^) eP=0{eP pt^), p->oo. 

H^IRH 4 ^qf^f : qf qj^fq^T 3 ^ qqqf?f q, sin» (/c//2)=0(l) %% 4^, 

stt'^ Itqt 1 1 

4. aim i 45^ ^qq% 

<^f!:q^ (1.4) qir qtfqr^ q>q 5« ?q q^q^ I • 

5 _5'=I-f sin ^/^+0(l) 

tt Jo f 

% 3?pT-< ?q qq ^q s>o t ^ 

(2.1) ?lqT 1 1 ?q qi^ I : 
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5r«Ti 


5 s^Lf® sin ntdi^l~r ^sin n/ <//+0(l) 

ttJo t ^ 

i^J)-s\n nt rf/+0(l) 

TT Jo ' 


sin nt dt 


(4.1) 


^ifffap fsattr rnszTiTR srflfiT t 

ST^t 8<S'<7r, 

=0(1), n-i-oo, 

rlJTf-%t4 srifir % ?r i 

ar? ^<T 'TfTtTtf'srcr ^ : eifc=e*(x) = ±l /c=0, 1, 2, 

e*(Sifc-5)>0 it ^*11 


% 


w„(/)= sin kt. 


stcT; (4.1) & stt'^ ftcTT : 

2: 1S*-S1= S €k (Sk-S) 

k-i k-i 

= i i" Z €k sin kl S «*0(1) 

ir J 0 ^ 1 A-i J 

= - [i>i+PJ+0(n). 1THI, 

TT 


(4.2) 



qTrfTETT 
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sr^rf^T^f 1 rF«rr (2. i ) w gJT f , 



w„(t) di 


0{n^t) dt=0{n^) 



\m\ dt 


~ 0{rd’) 0(l/«)=0(n), n-^co. 


( 4 . 3 ) 


JT: 


n 

w„f7)= S €/„ sin kt^O{n), 
k^i 


^ HrSTTfqcf 'iiT t q-FT^^T^T ( 2 . 1 ) |rr 



1^(01 

t 


dt 


= 0(«) [0(!) + j^^^0(J )^'] 

= 0(n) [0(l)+0(log8 + log «)] 

=0(n log n), n-^CD. (‘^•‘^) 

STfacf; ( 4 . 2 ), ( 4 . 3 ) ( 4 . 4 ) % iT^tTK I 

Z 15a— S|= 0(rt log /i),^t-5if1i «->■(». 


SFIW 1 g'T'tfe ^TflT I 1 
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ci«Ti 


5. stJlw 2 

a-JrJT 1 ^ ^Erq-f^ % tRtfTHT ’sT'n'V (1-4) arffw iftET 5^ ?H% sm 5IT>^ 
Ct 3 T I •• 

5„_5=:-™j — sin nt i/r+0(l), 

^ir 8>0 4;> ster =|^t | f^r (2.1), f<8 % I ' 

srs: srJrir l w ^ ?t ^eTt Tpr^iTtsTT ^ -Eriffr «a >TfTmfsrcT ftr ^q- 

cfia I ; 

i£i|s,_s|. a(S»-S) 

k-0 ' * *-0 «! 


3r|t 


1 p I f ej sin ki\ dt+ Z ~ <* 0(1) 
TT J 0 ^ < KO > A-O 


vir-f 


1//1 




^ Wpit) dt+0 [ ] 




pk 

S ~ €k sin kt 

A »0 /C! 


!■ 


= /i+ /2+0(e/>), Wfe €k - ± 1. 


(5.1) 


sritfq^T 2 dcrr (2.1) t srJrl»T ^■^4 % — 


Jo * 


TT 


i^^-(^OiePpt)dt 
77 Jq ^ 

ri;/> 

= 0(e/-;>) 1^(01 

j 0 


—0(ePp) Q(\Ip) — 0{eP), p-*-co. 


(5.2) 
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ir^ Hcmf'ra' ^^ffr | fe 


^^(0= tr 'i kt=0{eP) 
A»o ><■■ 


3r^: gog5T; ?IJTI?5IH cfSTT (2.1) % flFSrifriT ^- 

m 




= 0(e/>;j'* Mp\ dt 


dt 


lip 


^0(eP) [0(I)+ 0(1/0 


m.O{eP) [0(l)+0(log8+]ogi7)] 

= 0(eP log j?), 3qli-5iflr p-^co. 

3r^?r; (5.1), (5.2) g«rT (5.3) & =rnfiTuff 5rr=er |.- 

j;, 

^ ^ |S'a— S| = 0(e/’ log p), p-^co. 

k-o K'- 

5T«PTT sriTJT 2 ipr 1 1 

6. a%tr 3 spt 

^fXdX sTm ( 1-4) % S„ (C, 1) tF??# cr„ ??T% 5IT^ ^cTT 

-;lll.’ +f) 14^ ”■?*+«(') 


(5.3) 
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oSTT 


s>o sisi f^JTT Jrm | f?; r $;8 % ( 2 - 1 ) gtcrr | i cT^r Tr^ I- 


2 

r" m 

sin- ^ at 

rm . 

is t* 

2 




nrrS^ 




I 

nB‘^ 


0 ( 1 ) 


= 0(1), 3fr-5!Tlf «->00. 
i3rii-T:?i' Jl^Cf)! dt % qT^?'--ft'Tr % i 


m vn»^?T % : 


O-rt 



^sin= 5 A! 0 ( 1 ) 

t Jii 


sr^ ^ ^'t ^-Tt q-JTf?' 'TiVififqd' 5PT?r ?f 9'iT^ 1 g'fTfVr ‘4 Pott *iJn | 

^ ^fc 

pT'i^ I : 




IcTd-Sp 


-. 2 P‘ 

Jfc-i k 


,k-i 


1 ! 


e* (cTk-S) 


■n" jo t- 


L 

U- 


nk -“’1 




^k 


si Hi'- ktjl 
_ 


dt-\- 




_2[f''/’r^ jlMi 

^ Do }iip\ 


*+“1 


1 


3 r|f 


= Vl+J' 2 + 0 (^^)> 


Wp{t)= 


2 

4=1 




sin^ ktjl 

T— 


, I’T 


( 6 . 1 ) 
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3 g'srr srfer??sr (2.1) % 5;S srrcg- 1 ; 


w-I^S7fV,(o 


dt 




2 Wt)\ 


TT 


0{eP pt^) dt 


up 


-^0{ePp) \^{t)\dt=0{eP p)Q{\lp) 

' 0 

=0(£?i^), p-^CD. (6.2) 

■an^r 4, (2.1) % ^ |it | : 


^ 2 !- 




2 r im ofi^) * 




=0 (Id'll’ Mii* 


V y-’K/i 

= 0 ^-^][o(p)+0(/>-8)j 

=:C(eP), /?~>oo 

3T?^^: (6.1), (6.2) ^^q-j ( 6 . 3 ) ^ ^iT q-Ta I — 


k-i 


( 6 . 3 ) 


!o‘/t-5!=0(e''), 5<n->-'T ;)->x. 

W?i% !ffT«T ^ Sr%5T 3 ^ OT'T% ft I 

f?Tir?TT-5rm 

5flsr-'fa’ srV tq'R'V if jnsjr7<T?5^-5Tf >ifo ci^ro ?rirf 5«ri ¥To fro fro f:-;5^' git;T 
5KW sirTT^ 'rr^rr srif^jof if orfsTifi I i 
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^ ?T^?rHla[?IT 15 !ETt«(TT«T 
%o iRff 

WTH«F\jr ?5TTa^‘t^7: >T^fs?iraii, (»ro sto) 

[ 31'^— 2, 1995 ] 

Hirm 

sf^gfT 5T>Er 9^ t siF?r^£r % anat^ 

1 1 

Abstract 

A simple criterion for Taylor summability of Fourier series. By S. K. Bhatt, 
Government Autonomous Post graduate College, Shahdol (M. P.). 

The objective of this paper is to generalise the theorem of Ved Prakash Verma 
and Dalelai^l. 

1 . 5T«tT tT%cPt 

"tfctftmt : 1 *TT?rT ft) {a„, k} qsp sfTs^i | a qrftmft^ |— 


(l — rjn+l 01 » 


(l.l) 


0<J<1 q# Ir^l<l 


irft r„= 2 a„, k Sk-*S n->co cit ?5 | ft? attfe 

A_o 


S„ ar^sg- 


=&“ft 2 u„ S % ftra #5'5r5ftir I I 
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jtr PfT T;!??r f{x) StI't €r ■irrTnriTjJTR 3T;Fn.:T?f (-tt, tt) ?f 

I ; ^rr "Tr^s’-T l-n % ?rT«r sricr^f 1 1 


S (a„ cos nx+6„ sin nx) = ^ ^n('^) (1-2) 

'B5fFT /O') ^ ^ofr 1 1 

^?r 'Efq^ ij- fq-rT ^rc ^STlfT^f i 

4‘0 ) =y('^' +■ ^ ) +/0 " 0 ■" 2'-S 

^(o=r i^^(«)i 

J u 


p(r, t)=l+r- — 2r cos t 


f{s, 0=tan“^ 


-L?”L^ _1 

1 —r cos / ] 


2. sr?cira?!T 

s5rT ffFp^rfrqrrr |i^ 'BiftirT 4? a^Kun’ i^’^r Sf^r 

f?r^?r sriro- ^ ’tI |— 

si^ 3T : srF? 


( 2 . 1 ) 

(2.2) 

5I|f V xim I l/3Za/AZ.l/2/^? 'BIF^J^T '$'4) £ An{x), S 

U 

<r*rr^5r?ftq- 1 1 

sr?§?r «BT gfw srtrJT sr %^5r (2-1) srFcT^fa % sitt (A>1) I 

F?r5 spTBT I I 


<P(0 = P 1^(M)1 du^O(t^) (A^l) 
J 0 


Cr? 


i 


" \'i>(t)-cf,(t+(l—r)iTjn)\ 

- exp 


<(i~r)7r//i) 


f —nrt^ j 
{,2(1 -r/ ) 


dt 
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5i?rir ; ^rf? 

(p(0=r |<^(«)1 du=0(t^) (A>1) 

Jo 

5iff 55ft j -»0 'BtPcirT ( 1 . 2 ) s ?r»rr5fi^T5T ^t^Fr 1 

3. 3T?WR : ^sfcT 5ffr fq’ig srgtTTHf ¥t ^'T»ft : 

« '-^ 

2r 

0</<7nT^ A^jy". — To — 2-'>0 

^ ^ (l+r)2 7r2 

sin{ni+(n + I) ?(j, 

fis,t)=:^-t^H{t) 

5rft H{t) 5rT5r 'H?rfr | q# Q<H{t)< 

4. sr^ ^ 

f^ofr ( 1.3) ^ aitfw^ iTW Sn f^»=^ t 


(3.1) 


(3.2) 


(3.3) 


5,_S=— i" ^ sin nt dt+(i(l) 
* tt Jo f 


S„ ^ ^'TT^^fT'n' 7^^ 'rfr^rNT 1 2 ft? stt'^ | 

t] -S-.Lj ' m sin(»,+(«+ 1) -)> ^.+0(1, 

P(s, t)—l-i-r^—2r>cos t 




f(i, r)-=tan-i^- 


r sin t \ 
1 — r coi t j 
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(T^ro %o ^ 


|ir I 


0 1 fd-rt”)* f" 1 f(t) _ 


sin{nt+(u+\) f(Sy 0} ^^+0(1) 

/ _s=.l. [Vi+v,+v,]+0(l) WHT 
n ^ 

5r|f 0<a<i 

(3.2) '3[^ 'rfr^THT (2.3) ^ f*T5T?IT ^ 

iv .1 < r;"” «(i^) 

- <r:.) ir’ 

=0(1) *5^ ri^co 


artfsT^ ^ 


„, I ^ f“— laai „ 

J l-rin * 

= [^(0^- + 

= [o(lA-i) p'"’“ 0(tA-^) A 

L Ji-f/n Ji-rtn 

r rA-i id-nnx^ 


I ,a-r(n)a 


<A-1 1 


=0(1) n-^co 


^>1 ^'41 0<a<i 


54 : 45414 ( 3 . 1 ) 4 'T£ff»T ^^4 44 

Ival < 0[exp{— i4(/j4-l) l^}] 

iii-rin)a ^ 



?f^5r^'k^T I5 ^TTsrr^'JT »TTfr?o^ 
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I ^ct 1 i ^ I 

(l-)r® exp{^(«+ 1)(1— J j I^W 

'^‘^[(-r)“exp{fi *1 

!\<i>(t)\ dt % fTTcTcT % 3r?r 

=0(1) C>(1)=0(1) 57) «^.oo (4.4) 

0<a<i 

5r|t B=A{\ + \(n) (l-r)2« < 2A 

(4.1), (4.2), (4.3) qw (4.4) ^'r q?;F?rfT TT frr q-rir | 
r^— 5=0(1) 3iff ^zff n-»oo 

3I5T: sripT ^'Tq'f^ y>T | I 

f^rsTHT-nrq^ 

5rT?r #!nfl t ?to q?ro %o gqf, srisfTrr^J, f4?n?r TriTf^fri^iT ^i?ig3: 

q)-* s)o ^4Tf%f?r ?Tro qjjqrr qrfTo jmf^PTT % 3fr »rr»t?^5T ^fr% 

1^4) 3TPTTT sr€S 4!Tcn I I 

1. ^’4?, %4 sr^TJT rrm farsn^ qf^? 3T^?r?OT?T qf^q;, 1990, 33, 19-24 


sr 
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(LiF : Ba) 

^sEr?T5T 

snr® i^*To Ifo ?i«n f » ar^q^t 5Tfif 

5nq^'\:q ?qT?r#riT JTfrfq?rTH!f, (q® q®) 

[ 5ri'^— sr^l^T 10, 1995 ] 

?iTTm 

tPcjrq fqfqfq m^Tsff ^ srqfqfsr? ■yfRTfs tTsp^ fai?s5T it stc? 

^f'cT sTsiTnq Fw qur i y-F^^forfr LiF : Ba str^nlq F^^'t’n Tmt mT 

cfV ^F'ct cftq^T qq ?rF!r % fs? 1 5T fsm qi'^ ftr i jrifk?) cftwar % 

y-^m^rq qT f^qrcTT it | f? s'lf'^a' alsrar % fr ^ l:sr?T 7x 10® It 

2x 10® TT?3[n qr^t?r % f?rir ft tFa?: ffs fral 1 1 irf «fr <ti»it q^iT fsp ^ftfqqq 'Twt'?;!?? 
EpV qtFqsp 31 Fr a\3?: aft qfFs % F^iq 3r<TS5ir tPr^F aiFa? srtuT^^R't qff | \ Jri^tFq^ 
qFc’JiTqt % snqiT 3?FssBgq ^t^F^ct ^tf^r/t ^rr qt *^1 ’ll 1 1 

Abstract 

Studies oa impalsive excitation of meclianolamiaisceace ia y- Irradiated barium 
doped lltMum iaorlde (LIF : Ba) single crystals. By R. S. Kher, M. S. K. Khokhar 
and Km. Alpana Sharma, Department of Physics, Government Science P. G. College, 
Bilaspur (M. P.). 

The mechanoluminiscence (ML) properties of lithium fluoride crystals doped 
with different concentrations of barium have been studied. When y-irradiated 
LiF : Ba single crystals are subjected to impulsive deformation, two distinct peaks 
are found in the ML intensity versus time curve. The y-exposure dependence of 
ML intensity indicates that ML intensity increases linearly only in exposure range 
7 X 10^ Roentgen to 2x10^ Roentgen. It is also observed that dopant barium is 
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not much effective for the enhancement of ML intensity of LiF crystals. The most 
probable mechanism of ML excitation has also been discussed on the basis of 
experimental results. 

'TcfT# % ntfafap ^f'rr | i Tnf<TT, 

ffprHT, f^=r?r;T, m snlnY-r fsP^i % q? ^tfcer srT':^- 

1 1 fTiTJTJT srt-j tr 3Tfsj5p 3 t^t#F?pp T^iT-T T? ^ ?r % #1=^? ^Rnrsp 

rrifar^ a^fsrrcr i 

<5# Jr sTf ^riTfrr «tt Pp =arT?i^ T rrrFs^i ^Fr # sfifR I f'P^ 

ffr?r TTlfft Jr TcTT ^rr=rT I ft ctkT. ?ftPr ct?r ’^T^r^ Jr 

srtftfT ^TFr sttr qf! ^rr =r^i=fy i q^i^ff ¥1 sirF^sp t;=Er?rT ?TJf ^ 

^# 3 rfr 7 F 5 P 7 T % sTRTT Jr Jrrfsrp ftF^ Jr frRF?*rgr ar^ertriT ^rr'^t ^'Tifrnt tI | 1 

Fq’ncf ?r Jr ntFg:?;' ^TFr qt stFst^tst sfraf^i^ TfflT q^orf tt 

%Frt t| r^Fp fq qqr«ff ^ t srftfftq ^c^sfrr Jr qF?fr ^stFcT*!* ’jr sttt «ft 
qfF^y qtFR q[R -qr I I HR ft, t^rT ^'t qtFg-f: ^IFr hI^ht fqiq'qq % hr 
q?fft I I LiF (T^ 5 r F«t? 2 H qsT Hqqtq y-Fqrr’irq % Htqq Jr ciiq<iR >rr % ht Jr qgsRT 
jf F^nr ^rrctr 1 1 mttr-T^ Jr LiF ; Ba tTq;?r FsPfSH % ntFaq? Jr hi'T Hiftn 
qsTort ^ Hrsrrq qr HrHifqcr qff^qft fq^=qqT qit q|| 1 

SW>TTc*T^ 

H#qqq 99.9% sp;s LiF qTHHT qit armqq ftfsr Jr Hft arftrq; 5T5 FqtuT hr i 
H f^qqi Ba fq^T^ % Fh^ FtF^r Hq^qer htht qn tfRH pthh LiF qinsT Jt arrest HTf 

fjTHrspT, q'HTfj ^qr % Fsqf Jr qivrq?T, fqarJfq crq^fftqr Jr io-« SR ftqft qq qq?5r FatfSvr 
qqrqr nqr 1 ttr Fspfsh qtt arrqtrqlr % Fsp^kh Jr Ft^hh qrq % qt hr 
723 ®k HrT q^ sththh Fqrqr qqr 1 qttqi?q-60 ^fta Jr i.08x lO* TFJTff/Fqj 

^ HqHTfR qt: Jr qTR FqFqT^H Jr fqfHR HHH % ftqFna fqjqr qqr 1 

qqtq srqqr fqiqfHq fsPFqpr % arrM^rq fqH^q'tn % fvrtr 800 hth % fq?qq qtt ar^qH' 
HfJ?rftaFi q-fg- Jr fqfq'H fpfqqa 35qr$ Jr fqTTqiq qTftq> ^fJa q>t h^F^h ftqr qqr 1 
qffJrn ^Fr qtqqr % Hg;qq % Fhh qq>T?r ?Jrqqrqt rrqtjq qFprqtr (arrqo hTo i^o 93 1) trq 
HHiqq: #qTq Fq^qw ^naq^f (HT^feFqiq^ i 3 ;qo 205) qtr nqq^q ftqr qqr 1 

qfW*l rl’^T f^fTT 

800 qrq Fq?qq sr^r LiF : Ba (200 ppm, 200 hth qFa qq ht^t) ft^q^r qq 
arftqtq Fq^qq qR^ q^ qrFqqt qTFR ataar qtr htt Jf qqq % hth afar Fit 



!Ttr?r^ 3rEiTir?r 
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STfET^cTir ITT^ 5rT':tT % ^JT fT^ |, J?!; ^*r^r ITR ?ffTT |, rTcT^^^T^ Sffir JTR 
5ri>:jr 5KT % r^r sriapic ^q-fc=f |> irTcir | l 5TTf ffl^cTT-HiTJr 5> fsT’^T SnR I I 
(^-1) 


^1 ftPR % feq ^ ^l§ai wi % w 



TIME (ms) 

?5Tift & iTi ^ ffr^cTT I fti 3TT%nlJr %tr ^ 51 ^ % n ife ficft 

t, €T«r ^ ?Wt niTir % STIR 1 1 ^rw $ jt| ^Jrt, fsam «R?tr 

sr^riT I'r-ft % (f^wl) 1 f^r 3Tt%ii frf'^er ftf'g; alwar 

?rrrir ireir sri'^cT Jr s'^t ^ ?7i'7r JT^rr si^^sfr ^ sTRiflsr % 

?risr I |t arrcfl | (F^?r-2) 1 

LiF : Ba fg;?25T F5 Ti>r ^ii^i Jr 3?')Ttf?r3 ^r:=r arrca- srtfw 

^fca d^^TcTT sriTi'fT ^ r^^TTfr TfRi % rri'^ ^scfi | ft?! r'^raiJT irfsi srtlr? |i^ qr^ ^rrft 
i^ir 'Tf^^rr^T |>crr | i tariff g ir^ ■4'! -im wr | F^ r-F^^'n^r ^'r ^riar ??h shr 
JT ifk?' ^t^arr 4 sfr^f f>r'i^*rtH Jr i Fg ^^r-fr % (F^^-J ) F^fj rriTcr ^rfr^r Jr FsrJrqr 

JT^ irarr 1 

arTss^r Ba ^ irifsrarr i?fr^ t< aftHlr Fsta^Hraf q4 f?f ^rrFarfr afRaT 4 1 F 5 
|>aft I (F^^-4) Frr-g F^r^a^R sfics ^r-r ^ H*r^ ^ Tf^iicr^ af^r iiart 1 1 










srstrq- 


- 4 Y - % ’Bw fa ’li^ Snat w 63w firaaiR[ 



3R fspir 5ftEr = m't®-®. h f?f5=T k Brfg^fsr T^i^f Jr 

^ ft arfifsp iifca- 5 n':?r |f ij^f stFc^t cfi^ai-irrirq' ga? t 

f?r^TirT«T si':?r f^n i y-f^Kpncr LiF far?;;? Jr sritntir zrtfs? 

^ ^TT«r 1 ^^'T'jftrr^ Jf ^ sn^rr |t i arr^rr aft sTTcft | % f^qt?rT 
^ Jf 3n%5r ?«rraTfa-Toi srfe^Tr % a^TTor far^r^^a' Jr 3#5r?r %m % friTTcrr gta ^x ni ^p:rr 

srrcg- freft | i fa^ar^iaiR ^tititt ^jt HaJ^rr | ' 

f^^a'n sff5rJr sri^aftir Jr ?r^Fr »Tf?r a:a% rsTr^fs Ji feai ?.■?% srrr|or 
arT^ I I ara- fq- ^Jrairar srrrfts st?r‘?r f r ftaTpa sraraa %?? t grirrasT ftai | a? faT^- 
^ sraasa %?? ^Jraira snrgw % ^fcfr ^?T;a 5 €t^ t i 

arwa: ^faiar Jr fa^T'jfTvra: ^^r Jf atfwp at Pa ataar afr aa^irar arr ^r^Par | ’ 
af srfspaT, sT'sr'sr Jf 5rrr|ta ^Jrasra % nga 5 a Jr faaa aa qaa s^rt % arai'a a^anfaa 
ftat I f^aif 5 a ^aa arar % ^aara, to'si ts (Tcf sr^a Jr araa ^ af^a 
srr^ 1 1 laJf Jr f ® faaa Jr 5a; aarfaa gra | ar^a f® sJraaia 3rfa a^faa g't acafaa 
|t sTT^ I, at f® ^Jraata araa fa % faara aaJr fa Jf sra?ta |t aia | 1 ara S snarar % 
:ji5Tftq- fasrt^ % aaaa aaJr fa Jr f^aara ^aa |t faaa Jr 5a; aatfaa ^tft atfaar ftPa 
ft 1 1 fa aa?rT faf^aataa Jf atfaar ffPa ai^a ^raf 1 1 

aft) r-ft^WT arar aara Jr ^fat |aTf? ftaaa ^ aa %?? §aaa; F far aaa ft 
aa arfasa ^aV | faa; y-ffaaa at atfaf atPa ataar Jf ffe ftat 1 1 




74 


rr«rt ^r^rf 


3Tqs5ir Ba (c.sp s-rrErf^r?) % sj^rmiT sffci?«nPfa ^7 ;ctt I fsr^r^ 

^q- t ife T»T%?5- ^rr% 5^ STfeiTT t ^fffs ?>cft | I STcT: ^T-SaT % Wt 

5Trr?r^ atwcrr ^ ife fiat % i 

v-FarT'Jia ’friar % afsiar a^ia % faEi LiF : Ba %¥aa a aca?a atfa^ aVfca 

C\ * 

ataar % ara t ^r<aq> aftaaa h $ itai | (faa-3) aa: y-far^aa aiai % aiaa t a| 
fe?aa aaatat a(f | i 

af^a J!fru'’f;Ta % a| | ^ttfaaa aataifa qit aiFaa: arf^a ataai t a'f Fs % 

aaasa Ba srFaa aaataF a|Y | i 


f?Rfm-5rm 

sfto aFo at S’ a^ar % sr^^a gfiraF % Fa^r fo ao Faara r^a aFsrtFasift aftaa 
aFaia sr^i sraa Faata a^ata % F^rtr ^’a^a'a sriaiTF 1 1 

faa?t 

1. a?5T, aFo aV«, ^^Fa^raT fai, 1985, lO, 825. 

2. at^fFa^#, qao arfo, aFFaaa mia faa %%?5% 1 989, 13, 1-85. 

3. a^ar, aFo aai ^F^raia, Fsb-fe?! faaa saaiaraF, 1978, 13, 1371. 

4. siaifF, qao ao, ftsFaaa aaw 1982, 90 -tt, 1-2, 93-91. 

5. arafiFsiifF, i^o, i^o qao, qafat, ao aFo aar aait, <S[o srjxo, ^fgq^ia sfFaa?ra 
^aF%fr, 1984,.* (1-4), 203. 

6. fiaiFa^^, aifo, fiaF^RT, aF«. aai sfF^frfi, aFo, fq;F5ia?i rj 1990, 4, 147. 

7. a-ai, aro fro nai Faqi, a® srifo, rq;F«iia?r faa, 1980, aFo 21, 816. 

8. af?r, aFo fFo, gF?a'a, aifo q^o fo, ^Fa'ara, fa® aarara, crao era® ®Fo, gjaa^r 

3iTa! FqrFaqa, aF q^aio f'BFao, 1990, 23, 90. 

9. a^sT, aFo i\o, ^FaaiaraF, aa® aai aia, #0 rrao, aam, 1977, 8, 394-401. 

aiaar’jt, %o, fro aFo, sfaiaF fa® qao aar a^si aFo fFo, 5|fafa%5a q<i« 
?aa i^'5aF%S(ia aafiaqi. ^^FaFairaaFaiaaF arqi ^F^aai, 1994, 136-139. 
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{PsidiumguajavaL.}^ 

(Bronzing) tR ^ c^t ftrf^ Wait ^BT 

g%T ^ f^Ientt B«IT l^otjto OTTHfPT 

2. W ^ Bid Cfl^ait W ^ ^ ^ 5T^ WC 

BB) % OTT aBFT cRT f^^FT 

bIw Pr«T cTeiT 3BT9TB5T f^T^T 


3. ij|ir BT SJR ^ Plt?TB cWT 

wO BJT '3ISZTBB’ 

?flBM 91Bf, fBR f¥PT BBT fBTT TFT 

4. ?TR#!T WBlRch^B 

TBHW f^raift B«rT <sfm «ftsnw 

5. tTrro ^iT#^ ^(>Bj«rFr ^ ^ bb ^jbbFt 

BW?r ^ ?iBf 


6. 

fcFM %o iflf BBT %o 

6. fslBra>tB-cPjJ?lBT 

«ftB5r 3aT BBT tTBoTfETo JRT 

V.TFJFTR ^ vnfM SRT ^ flM 

fBIT ?Prf 
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{Psidium guajava L.) |fe, 

^ cT«nr (Bronzing) ^ 

rT«iT ^ ^ wm 


gjftw ?I«IT ifto ^3’?I«TPr 

afhnf^ if#T q# %53, 

?[ra#Tg?iFT, ^preqpi, ?ar#Ri? 

[ am - 3 Rc[ft 1 , 1996 ] 

Bnhr 

'M ar ( 1 0, 1 5, 20, 25 riPT 30 aPT a% rwr ( 5 

10 »Tm a]%w ^?T af^ #a) ^ rwr %!> JiTaTait ^ ^ amsTZR ^ qr a? 

aim w ^ ^ qim 3^ % af^ % ’fm mr cWT ar ^ 

f%5>r jnrm a# a?T ?a ?R^ arar ^f ^ % ata^ mr ^r ffe ^ cf^ a ^ 

<30^1 t^^faf^30!nawa^twa2aioamaf^?a5T5a?TfttTa4a3aiar5rrm.'3rftoa 
4ti afe^^w » 5 aaai 2 of^^'?'i^?Rf aam 

i 


Abstract 

Effect of different doses of phosphorus and boron on the plant growth, bronzing and 
nutrient status in the leaves of Guava {Psidium guajava L.). By Sunil DuU Tiwari and N. P. 
Upadhyaya, Horlicultural Experiment and Training Centre, ( jo veminent Garden Kbusaroo Bagh, 
AJlaliabad. 

The effect of adding phosphorus ( 1 0, 1 5, 20, 25 and 30g/plani) and boron (5 and 1 0 ppni/plani) 
singly and in combination on one year old guava plants was studied. It was found iliat phosphorus 
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and boron when used singly liad no effect on plant growtli, nutrient status of leaves and bronzing. 
On increasing tlie amount B. die nutrient status increased and intensity of bron/.ing decreased. 
'I’his etfect was maximum wiili 30 g phosphorus (P) + 10 ppm boron (B) ueaimeai. Asimihu- 
effect was also observed on Uie heights of plants. However, die bron/.ing di.sappeared completely 
after 120 days. 

(Psidiumguajava L.) ^ ^ % I ^ ^ 

I ^ ^ ^ clT? ’SHT^ % ^ dtri I 3^ 

qsrwPro tor ^ njn Mr qr ir «z?r ^ ^ 1 1 I 

'bl^'lw 'STRIS? ^ aiir ^ iq 
I ?iwr 20 M9T?r ^ ^ I «?ttR clSr Mr Mf ^ ^ 

m aM v sIgii i M stMt t?t Mi sott i|9Twr, I 1994-95 

if 31WR W W ’crfMf % (Bronzing) ^ Wf ^ JRFT 

q??fT I ? tTSTT w tsrpMr ?T«JT % Mrl^ Mt % I Mr M ^ ^rMr I ? 

nM?*w 

’Tfr^FITMrlfMrWl fW54’TM5rar>TM’T^l fTBMISRj^frirnTM^r’Ttr 

Ml Wl^ rTqT#MMtT^cT«lTB^ W3if 

5RT 39tllRd felTWl 10, 15,20,25 3irT305Rdm^r#T^^^5 d«lT 
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?tr icfentt cf«iT i:pTo gwiN 


p = (f#R!f gqr % 'CT ^) 

B = % WT ^) 

15f^3fk30f^%v3RTTqT3Tcra^^ 

wi i5of^^qf^%^^TT^cT«Tr5^3qf^qtw^irEif^*n5mrRT^%f^ 
f^9>niTf^Wl Wl 5nFr*TR?rK^ 1-3 ^ I 

iRwiw ?t«itS^^'4^i 

?fT«T'ft^^^ qTW5!fe(5Sf^9Tcr^qT) SmFT'TfTI vSlteTir WT ^ P:,0+ Bio% W«r 
^1 ai^irl ?T«1T CRT SHTR ^ ^ I 

^ FTC % \3riT**R ^f WStTl 

^ ^ 311M HM ’TT 3Fr 1 31^ fe 3WT ^ qr «3pn^ 

tl i20f^^q?^3Tqq’|^cT:^IWi^wl 
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No. 114. 
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Wist »nsii ’nft ^ ^ *r 

g?T # ira% <R JIFUt rR> igij % 

^ <13% sniR ^ Mot 

%ir?r rf «ir 

^ ?i?HT (*io sro) 

[aiH-^SHcrtt 10, 1996] 

«nft ^ qr ^ mm ^ ITT w w 

1 1 ^nft «^T53it % ^ ^3^m^ ^ % mwra 3^ 

Abstract 


Effect of adding soluble formof heavy metals on the numbers of earth warms at different 
depths. By S. G. Misra and Uma Shanker Misra, Mahatma Gandhi Gramodya Vishwavidyalaya, 
Chitrakoot, Saina (M.P.) 

Ahigh concentration of Cu, Pb, Cd and Cr reaching the soil leads to the driving of earth warms 
to greater depths. If the soil is further saturated with larger volumes of the concentrated solutionsit 
leads to the movement of the organisms to still greater depths in order to avoid tlic fatal and toxic 
heavy metals. The mortality of earthwarms increased with increasing volume of the soluticms. 

igTST ^ I cnflcT^^cwr3ra’w^’'ft M<4iM i 

SRT nm fan 5# ^ rm f ^ ^ ^ ^ ^?t 3M ’TC rT«iT ’m# ^ 
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T?^fl 

% ^?IM t *nft P»fr ^ T?^ ^ ^ 

5^ 1 1 '3THra^ % '3ipR ^ ^ '3^t^ ^ 

^ar^rsit^piroBT^f I ?*n^ S^df^eiM'ir *S $Tt«T ^ t wr I % ^;q 

Rfi^, cTqr ciw ^ a^ m 1 1 ^ % ^i3?nT fBrf^ % 

'SipR “tT^rf^laT qM^” 57m 9^ ^inlM ^ 143 ppm ’Trtt cl# ^ 

I ai^m: ^ t *i4i^-<« qcji«i? 

q^r fqti<n 9ifff 9PT arsiT ^ qi^ f i 


aq>nrH« 

?^WiraT ^ f%iiR ^ '3T9R?r srn aM ^ »Trft ^ 
smR ^ 'snzTPFr w 1 Rsfir y^ayq a^l^r % '3^?FT-^araFT R^ ^ wf 

# ql^^R % Rn? a^ w % ^ ^Rf ar ^9cF|ir ^ t^-tt^ jftzr % ’ai? a^ 1 aaa 

wz(Pi)aT^%aaT,fe^w(P2)^9lf9f^f,g^ w(P 3 ) wiaRK aa fir ar, a 3 ^^ w 
(P4)!I^%^^*^, 'fl3RTW(P5)RRiT%9Fiw^falr%'?la^f^wi a^w^wRf 
^ ^ 5 Mo ^ if? ^ ^ a4t mR ^ Rraaa g? a I 

aqa % a#T ^f ^rar, %Mir *Mqa ^ 100 ppm apscir aa to 
^ qar^ srM if 3Mia aaa a99rR[ aiqqpft % arq ^ a?Ta?n % fM ^ '3^^ 
t^q qi?T qff afMqr ^ Rrtt^na fMr w aff % arM 1 ^ ' 3 ifM 1 1 

qa? ^f «biq<, ^Mqa, qqr aMaa ^ 100 ppm apsrfT aa alfq-afq ^ffer ^ qt?r 

aai^ a^^ q^iii aRra-sMa afqqpff % arq (^<.4) a^ a?iqaT % Ptff % qpqr qrfr 

9 ^ afMwr qr af% qi# aarq asT f^ffqa fMr aar I % <ft aiM 1 ^ 'Sif ^ I 

afMaqqrf^^qar 

^lar a?^B^ ^ aM fciaraa w ^ ?iai% ^qiq^f^qfMraqrf^ 7-10 

^a^n^^q^atrfMt^aft^^qrasiaT^a^qRafaaiqaf araraqri ^%OTqR 
%qTq%^io-i8iqa?qf aTq^a^#r?w^9^qRT^aaTqa#a?T 1 %?Rrqa 9ffar 
3iaFfaT^i5-23^a^g^a^^1M?jRf^!?r^*RaT9fa%i aj|fiiqa?M%aT%23 
% 30 ?q a^ ar ’Rf ar^ ^ ^ #T ^ ai^ aaf I 





HM ^ »nft sn^vsft ^ % M... 81 




82 






Hrar ^ snft sirgarj- ^ % wr... 
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^T^r ^ W ^ftec 5MT W ^ ®rTT, % fclera^ ^ 

gi^T^T: 10-18, 15-23, 15-30 ^ 20-38 ftf ^ qT ^ ak ^ ^ ^T 

^ingHTT 2 % 5, 4 % 7, 5 1 8, v3fk 5- 1 1 ^ »k 'ikr ’kr 1 

^ f^TcFk wrf ^ fkM flRiT % 3M wg' % >31^15) WO? w ^ f -alk 

OM % ^ ^ mo’-oiq- i^ait ^ ^ 3 t# 1 1 

1. ^n^, anio anfo, BuII. Hnviron Coma, and 'Ibxicol, 1974, 12, 509. 

2. *1iI2h, ^*1o 1^0 ch42, ^o ^o, 'I'lie use of Terrestrial Animals as Monitors and 

Indicators of Environmental Conuuninatioii by Heavy Metals, pp. 221-310 In : M.H. Maitin 
and R J. Coughtrey. Biologicia Monitoring of Heavy Metals Pollution. Applied Science 
Publishers, London and New York 1982. 

3. 5r2^'in, anio, ^^pSwTT, io V^O ^gr TIWIO, ^o, Environ. Qual., 1981. 10 : 372. 
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?rqr ^ qn" 


^ xpjjswf, (uo Jfo) 

[51TH-TOft5.1996] 

HRRT 

gft^ ^ gTR ^ %r-gRd cbi j ^qr % fe[fi?sr ^ ^ 'Sr a p R feqi 

30 1^0 570 ^3^ ^ ^ ^ 1 #5# |q%2TT 120 T^o UTo *n?lT 

iT^ ^araff^ i3T«fe snw ^ I 

Ai>stract 

Study of rice (Oryza sativaL.jio BGA inoculation and N levels on saiine-aikaii soil. 
By H. P. Sharma, M. K. Nigam and S. K. Rai, Depaitinent of Agronomy, Shri DurgaJi PostGraduate 
College, Chandeshwar, Azamgarh (U.P)- 

Present investigation was undertaken wiili a view to study tlie perfonnance of rice (Oryza 
saliva L.) to blue-green algal inoculation and different levels of nitrogen fertilizaticMt Hie highest 
value of yields mid yield attributes of rice were obtained by mecuiation widi BGA mid it helped iiv 
saving fertilizer N equivalent to 30kg/ha compared with no inoculation^ Response to nitrogen 
fertilization was lughly significant up to 120 kg/ha. 

SFT ^ ^ ^ l(t'- 2] 1 3iteiT 'Sip^ 

srrr ^ ^ 1 1 ’Trt M ^ ^ wPl* m 3ck3s 
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% WTOR 'Srf^ a#T ^ ^ ^ ?ro, ssntljj^ ^ ?TqT qqfcRW ^ 

1 1 Trarqf^ ^ q5k^', #t ^ g?RT ^ m ’arrjf^, ^ 

TT# #TRT # #ftcf ?TOT, ^ ?f«IT 35# 

^ qRTjit cBt qt'spir ^RWT'Sft ^ ifrt qfriT 1 ■''• ^1 tnjRJi^r ^f 79 

jrf^SlR 3^f> % STc]^ if femR^ f [^- 5- 7] I ^Tsarf ^ sqR if T^ gq 

I ^ W cT2TT “^Rf^d qtW-'3Rp IM#” % 3R!% 

^ 3Tfrrf^ 5^ '3IT^ % ^ r^ fcR)^ ^ n#! ^ 

mIRR^I^c*)) ?Tg^ ^ f%R| ^ MTSIR % SRT «fllWT OTKd yiH f^^l ^ ^ ! 3RT; 
SRgcT 9Tt«T ^ SIR ^f %r-?RcI ^ (^ 3^) f^§H ^qi «[fl ^ ^^^TtRlciT ^ 31WR 

Wl 


h41jiicH+ 


yift-'lFRel) '3IHRFT SIH ^ ^^-52 ^ ^ gilf ^ ^ld<*1tR 

^ % %r-?Rn c^ Rf%9H % ^ ^dff ^??t r?^3r % qi^ 

(0, 30. 60, 90 ^«TT 120 i^fJo UTo jrf^ I^TJT) ^ SRkf^ W I JIFT ^ 20 x 10 %o jfto % 

5Rr9H % m %r-?R?T ^ ^ m 5r#T 12 ..^ ^ 

2R % W 1 < 3 ^ RHW OTI^ tg 6M9^ HFT-feR^ ^ ^ I RF 

5f^ 3W<|Rr % 51% y 9ij|K yqvjj cim JilsM *l'{<35f ^TT 3ikt 1 ?l^3rr^cJ5TFWf 

f^§TT R2JT ^ SRT W i 


mR^IIH d*!! 

smW % SIR qR’JrPT q? 59 Tfer I % ^-^Rd Rr^?H crt sptr ?rit ^nft ^199 cuKcfif 

RF RT«f^ qT!TT W (WT# -l) I aiRt^SH ^ ^HT ^ Rlt^R % ?FIT ^ 7.85 Rf^^RT ^ ^ 
^1 R?^Rf^5^^R!f^Wn,^^?P^,RfrrWM*R|q^^RMFr[2Tr UKM)-^ 
?fR 3 tRj^ ^ ^iTRI Rrft 1 |R% ^ ^ ^ ^ 1 ‘•^- ‘“- ‘ ‘ ! i 

Rnt ^ smR 

SnR qf^ % FR I i% ^ RRTR ?rsR TPft 5?^ RT TTisfe 

Sfrf Ir^RR 120 f|jo Ulo i!55^vdH % R^fR % RRTRi^ RRfe 3Rjf RFH ^ (RR^- l) 1 3R^ ^ Rf 

'^[fe R^ ^ d^l, RMR^^FRT^, R^rRMR^RIRt^R^^rfRI HXX) - 5HT RR SlRiqj 
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?rsiT 59 ^^ fw trt 


^ ^ ^ flWRT 

‘ ^ ft%9R X ’ gJT TTcT S^sSr gjTWf SWR ^ HIH 

f'3lT I ^ ^|c|ff^ cTFTT ^3^ '‘%T-?fcT ^ f^SH x 120 f^o UJo 1 5[1H sfr 

Si 120 feo TjTo ^Tf^pSFT ^ 10.25 5rf^9M '3lf^ 1 1 ''%r-?ft?T ^ x 90 f%o 

UTo Hl'f ^\iH' ' ^ SraW % STTH 2[RT 3^ ?T«IT %c|^ 120[^o JlTo SITT JTFH' 3^ 

^mK # (w>fr 2) I f# lEq^ ^ I %r-?t^ ^iji^ f^JiH t .30 f^o j^o sri^ 
SITH ^ I 

?in^ - 2 


^ ?RT ( 5 ^ ^ap^) qr 


'‘^-?RcT ^ f^9H X qr^^taR” aR jnqq (^-qq qRaft) 

^-?Rq 

(R>o mo mRi 


qq^ f^9R 0 

30 

60 

90 

120 

'^(Pfclj^Id 27.50 

35.08 

40.50 

44.21 

46.83 

Rr^d 32.26 

.36.18 

42.75 
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51.50 




^TSqqq % q? telW I % ^-5% ^ ^9H % 3^ ^ ^ ai# 

qr^^arq ^ q%r f^nr w I qr q#, 3W ^ ^ ^ 1 1 ^iwr qf^ ^qr .w f^o jjto 

qw ^ 4l^-^Rd f|qM ^ % cdih^ % I <313: qfe 4l5>t-^Rd «hl4 

f^9H % ^ qri^ ^ 3f^ w aer ^ lEi^ 3qaT cRR^ ^T gqiT cTiqi 3TT 15%, 

3WKH ^ qqin ai^ qq5# 1 1 


ftRrar-srm 

#i^5q ^6 5Tf qqFT aranaf qisam, ywRi^n fcmpi, ^ gqfaft ^n?ia^ 
*l^lR(ylHq cTaiT ^O q^ isRT^, WiqcR wrt^, ¥«lPftq attOT SR^k qjfZaiT, 
ana^qq^ % -aqqqr f^sT f , ^rff 9fw qjM ^ ?raT qFk§k q^R feqr l 

1. ^o %o, qtf^pjRq 'fifeniaq; fq ff^qr, qR^q^ qT5^jR fq MqM, 

^ 9)f2(rli5vjt4, 13, iflqq 3fFH ^qiq^ 31^, ^ 1984 
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2. %o, sraicT, anro ^?n ^ronr, #o anro, qjfenfjrr i987, 32, 4143 

3. f%, 3fto .31KO ^ejT f%, XJO, 3T% aiFR #IFT^ 3?TO 1988, 

36,274-279 

4. 3?ft?T fiTR TW, 9Fff ^qr m 1^, 1994, 4(8), 8-9 
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[5nH-3n#5,1996] 

HRRT 

<sfwl{l^d 

^ I, ^ C!TI^ 1 1 I 3 ^ <3TcIRT I, 

% *i5Rf ^ ^ITSIFT 

I ^TRcT ^f 3^ H^T, WT 51^ qt JI^$T ^ 

Abstract 

Indian Phosphorites - a sedimentolc^ical review. 5j Rama Nath Tiwari and Ajai Sri vastava, 
Department of Geology, Banaras Hindu University, Varanasi - 221 005 

Phosphorite is a source of phostphate fertilizer. The rocks having more than 1 5 % phosphorous 
pen ta-oxide are known as phosphorites. Owing to significant role of phosphate fertilizer to meet and 
accelerate tlie needs of agricultural production, the demand for the ferdlizer is growing day by day. 
By using the reserve of phosphorite occurring in the country we can achei ve self-reliance in the field 
of food production. The phosphate deposits in the country were discovered in parts of Rajasthan, 
Uttar Pradesh, Madhya Pradesh and Himachal Pradesh. The paper reviews the composition, 
association and characteristics, and genesisofthis rock occurring in our country. Besides, an attempt 

has been made to throw light on the present status of phosphate fertilizer in the country. 
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R^cfrft ci«iT -sriw 


cT«JT 4)1<A)<?I<* '3lc9'd 1 1 ^TElf^r 

;n?^ ^ ^ 3?m ^ 'HT^ ^ ^ ^ ^ 

w^Plwgn'^l, gfr #t ^ ^ Pi^-ni 

RmI^cd ^<4 ^f W «(^dNd 

JfqPGIT^il ^TR?rJfTR^«M,'3TRl!J^T,>THrS[^9TtJ^fl’TI^5l%9T^?^f?^^ 

gwi, '5^:'ST^3^%3??l^^fpK|’3?T|l <3T^ SIT^ ^ ^ 

%l 


“Tl^ 'BPfe” (Rock Phosphate) 'hlA'i 43lt<*Vi$i ^ IWf % f | “W 

^ c(i(t)|P4cb I ^y# ^ t^f|<il^<i 

9l5t TOFRIT ?1^ % I f^ ^ 15 Jf^9RT % ^»gRT WCtig ?y^ t, % ^ 

>h1ph > (r$z f is n%§Tcr % ^ "iw 'snf^ s& 

w ^ '»n# % I ^ vj4t«i^ % 3i<*i4Pycb' ^ ^ is^ ^ “w w^iAd'' ^ n^rii ^ v^4»i 

^$| | p)eg tST^ qjR ^ 19^ 9RTT3^t % WT ^ % OTtgg ^f ^Pl'^l 

qtg^o^ ’T?c=r^’jpf^^^l3^^ ^y^qyqqjojf^^^H'JlIvii^^jTRytt l ‘'45|^<«'' 
g5y3?d^i!iy^9i3r%^l,^Tg^3r4^l‘'5i^?Tgi^”^ gg^g ^ 5nWr ^ w 
f^^w^qigr^ncrrli 

^ ^f ^ inf^ ^ irw % #cif % ^ I-- im ^ 

qn^%g5R^-qi^t^'3r:^y=r-^Ji^##%qiH^f I ’gHt %fT jilci'^iPyrr «Jb*iy 

% I ^3ig1% '3mJg 3??^ % ^i#lzi|z, ^ y pg iifrdrf^, q)1w»(T?2 'Snf^ 

^Ri^ giR f I g^Tifer ^ 'qqj 3(251 ^nftg % i ^ qgfn qigr ^ 

w«y ^ 75 5rfg?Tci #T ^ sTcrar^ g(2RT % M^rwlTT^^ w qin^ gwpq, lif^, gwr, 
^3(y?iT|2 3nf^%qiH^f I ?>qqrqq5r3F!i^%'jjTqji:^f i qRfFBtTll^ qjy^ f^i%B: 
q5yfeMtgq^|qgf%^3Prg5R^#(R^ (iiHi^cfgr m ^ Mr 3 i% % ato 

qjlwjlid fe-sfTqgip 1, 3ir qjr, i5 % 3i% % qw q^r wrq i5% % 26q ^ f¥q =^ 
^fxor^ll qgwgT3iqcg5(Mt3Tggi^y;3?^f%%w^%g^3nf^^^%q?^^ 
qi%^f I MKgqt[ ^ %f^ ( T ^^ % i^(qi1^ , q>d<j'r^, ^Ry, q^, inro^ 
% qpfyq, OTT q^ # q^ % qrq^y gz qjy qf|gf ^r, i^qig^ q^?T % 

q?n|^f^^fqitqn^f I TgT^%?feR^iT5i#Tzi^iF'3R^^^^gTqT^gi% q^i# 
q^r^'ftg qagz qc qq^ qr^ q% 1 i 3!F>T^:^z!^%f^-^q5^%M^r'3n?f 
!j^?r, %R trt TTjrqqR if qFi; ^ f ! ^r ^ wfjyw % qfP^ ^iT #( g’gf^g ’jjpfig 
qR^ 1 ^r g?# q^ f ! 
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^ Mjj<g (siPl'jj ^ I W Pl*MfRd % 1% JM 

1 1 ^1^ P ^ %RrT I 

^ f^RrlR ^ M % f^rf^ cBlejyii^ i ^ ^FT ^If-i % ’J*!^ ^RIT 1 1 

5RT qft«i*J| % 5TRrf'3IT|i% 'ifcl^'tJbH 

j||6(H^f^^f I qwrftR^HRlT 1 5rf^9RT% («TR-%) aifllcfi m1«s|I^ 

^ 15I%?Icf%^^9T^|:| ^ TR # 3if^*|”, 3fr WRRI^Z qi I 

^ % ^RW ^ 1 1 ^ <4>l WRl^^ if ^ Stft^FT, fto, 

Rm % ^RTRFT WIT fira% f I 


ijBiw ^ jiR iTTsn^ ^Ti^ if qr^ qFarwqfftf^it^qjrsnw 

angjRj^Piqii ^fwitsT^rarr: 

w^^f^#T5Rqw3^^3w<^PiiiH3icr?itf^RT 
^ '3Trm^ ^ i^f^cjjRir qq^ q^ % 
^[SFRQff % ^ qr ^fit^ q^f\ q31^'r(■^l■^ ^ '^qsq T^qt^qr cbi^li),^ ^ q^ 
^ll ^[^3 ^; '^^^5R3TT«Ji#%wqi^R4tf I 

yiMi-^d: qf^ \^m'^ ^ I, f^rr^ 5b'^^iiTf2 % 3^ ^ ^ wA 1 1 

q^TT^i'T q^ff qqq^fRfs if TafM % tr^ ^ ^r#Fr ^ arf^ricTT I, feiqqtf^ 

j»)^5t?in5z qiqr 1 1 q)R<5l^ 

■ari^ tT^Rif=i#q I #T 3^1^ t q^ qrqr ^qrar 1 1 3w?ff qro 'SRzjqq t q’wRd ^ 
wEi^Rifz^^q^icrqTtrq^rf f^!q%5RT^^sjqiff^f^^li 
^qfn^T3^5?tqniif '3TeR«n''3Tt%3q%q§3iT^i q^^ ^ ifsT'aiicmi?^ 

^qraq 15-35 srf^^Tcfqitq^tf^^i qj'f^^ if w hitii 3q^’ wr % T pqfi^ qi^ qtff 1 1 

TFq?2nq%fTmq5iz?T^qiiHT^ifqRq^qw%ft$TTwqqTftqqqq#TT|2’^ ^q 

1-35’terll ^ i6i^<7f!'4r^< ^ ^ ^ qqR qRf f 1 'SRfwqjR 
onwr % |q 1 %§ttw % w st^tqifs q^rr '3 t^ ^i9^kr 35T^qi|z q*«(Riq f i 
3?sqq:#TqqqT^qqqqRi|qqTqT^ti qqq % ^rmi^ if qiqf 
% qgqi 15-20 5#?Tq qifqijiiq ifzr-Asnqqi^^ qiw qfRq^Rrfq, fMfq-gf^fiiq 
q-fi’^^^fq ^ ^ qqsRqq ^q ^Itiebnq 5ftRP^ ^f titoRd f Rn^ qjrqsRq ^qr-qqqqi^ ^ 

qiqr 30-37 nfq^iqfT^q^^ftq^iiqqwi^TTsqftRiifqqq^lTq^-'STiqqii^^qiqT 15-20 qfcRiq 

|[3]| 


% i^ <Hii^ q I qffq^l <t^<i ^ 3 ^# srt or^zRiq ^ % irt |3tt I fe wal laPjvji 

qniiTq'ffe,i!^,^,T^q^3rrs5Rqf i <aPi'-i I arsjqq srt 

f^ i ^^ Ti z ” %qqif q^qiqrwt 1 qiM# if tan tiRr qTjfes, 

qq^T^ qqrsf, qqrsf, ^q ^rt ^tiui 1 1 qsfqsiiqfenSTiqqTp^qTqT 10-11 qfq^iq 
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T*TRT«T fcRlft cfW 'STW 


qif I ^ ^ ^ 'W Wj'I Ui<^ % 1 1 ^-3llcKII^^ 

^iTM15-20JI^STcT|I ^ ^if ^ ^ 30^ 3r^ 

vsmn^ ^ 1 1 3^: ^ ^ ^ 1 1 

W 3 ^( i^Hi^^ g^T) %qT^ ^ ^ ^»t?# srt 'Siwr % ht^ §arr fe ^ 

^'5t^§T^f5n5'3TT ‘W CFR^B^' ^ ^ »T?ZT n^9T Tl^ 
5nR«f^w^^^n4^^>nRT205ri^?FTl,3itWT^^Ii RR#Er^-%f^ 

^%TT^3TI^%3I3mTXT^13firi^ZXT'Tl^tSl^ 5nf3?T«TI^ 

^3qSFf^5^*faTH^^X5TFte2^J^^^I TF^ReHR ^ P'NttR 
^ FTJ'STT xblWild^i ^ f«I^Rl4)(*'l '3lrMl^=b g'SIT ^ I xrifBIRIIR ^ RRTRxfr ^ 

3^ n^ ^TIRT F# Rxfr 1 1 |R% aiRiRTii f^4^4cft i\^l<il^<i 5^ 'SRq ifM ’^t ^ 

M4^^rll %RW, *i^*\ 

^4 JfTfT ^ elT^ 4(44)^% ‘PR f I frf^r=^t ^ 'SrraR XR 5nf'3IT xfiRStR?4 ^ ^ RFf 

^RTF^Il ^'^cll#!l >WtM3Rl^4 X^t Iqdl^d I 


RIfRxf »!# 3^ 

fcrf^nW9St^I3ZFff ^X!F2liil^f ail^Jll^c, ft5Rr|4, cnigT^fe^^d gli R, 

<d1^cfetHl^f^43 sr^'SirReR, ^ xf^ >3x4^ | ^ qXR^Rl^ oFt ^ ’XFlf ^ fcHHf^ 

^ f Rgfr 3<t4>HI4l^»ll^f^4) I f|[#I ^ ^ W^RTfS 

#TTO%f, ^?H3cfjXr4liMt (qTRTJ^) iWFhVlfi I 4)lW3^<j^^4 

4tPrf^Rlf^R?RFf%W|q:f I 4f TRFIH % 3RIR# q^cT % xj^ cfti«JI^<i 
SX^FT % X^ 3^ n^?T ^ f^H WR % 3^ 4>f^iH ^BT^ R5XR RT^ I REXf^ 

srexR w ^ % RXRu^ f I CRRXH ^ ^RRi?ft 

xX^FBtRfR ^t^l*1l54, lii^XXFft eolijil^d 14)^ 1^4 cI*XT W5X^3TX?4 % XXIiJ^4 ^ JUR f I 
?XTTO5t2?T % PRTXR RIR %xi^^^%5lT?T3’3XT|i% q^FStXl^ R«IT X:<1*II4|^X^ ^ 

3rtlR5^ ^ H ^U X cM % 600 #4T ^ ^ I, ^ qT?^^ XT^ ^SXxlfsF: 'SXX^ % f, 

^ i Hi4'jHi4i^43 43T66Y<Tf4 ltqT#q,3q:R^,f4^gflRx^^HR*i^^ xxwRRawF^f i teftR 
^4l4'l^rll^4« <W^jp|iX| 3ftT 4tflxTT S^jR % f I ^^xXS^sSfR 3XWFT t gFXH % 
xXZrIR ^ M StoXlW, XT^ R(^ ^ ^ ^ % <*1X4)^FT-K^1 ci54 cIT^ SX^Xf 

xpx^ XRcT % P^^cfj'F ^ ^ I |R X^lHI4l^rll^4'f % X^-j^RR fcRRfR 'S^I^ZIRR % ’RIT % % 
l>)-<i)lMI^4 JXsPT Xal^XR % M l^«FIR 1 1 f^xj^TFl^, fxXF^ f|xn^ % q^ %{^RR ^5X^ XJR^ 






% % ?ITp[4 ^f 1 1 ^ 

1 3 I, 3m: '3!#^ ^i^cbi U| 1 j# 1 1 ?5Fn^IfZ^lr2n#I 

^ '3Trq^ ^ W ^f ^ 1 1 

wfitnfs Pfeifer 'sn^f^ ^ jith ^ f, ft5T # j^, -mz, 
lito, qf|?T ^ ^ ^ PtfRft f l ^r fl^n?w 

% (M%^) ^ wi, «li^=hl?T, PlH ttW-T (’^■^PsIiH) 

^ W, ^ ^ ■q# ^ ^ ({M^yT'H) >151^) ^ ^ 

m«T f*t^ f I cfci'^^<i^i: ^ T^ feu u«u uuu feu u^ra# 

ufeufu ui^ruu ^r?nu f l u^ ufer) ^f uuurf^ lfe#u ^ uw, 

U^ % UUT afi^ ' d^TwRd 1 1 U^liUUUUfTTfZWT, 

?U^Ut2I^vFnUTl-3^^|l U^ ^ WtiS 
^fcfWTUTUl^U^^FUSn^FTWT 120fe#fte|l U# ^ ■ati ’JflUU 

Rff^r ^ tu % f, uff^ if ujT u I ITU uuuT anff^ s^feu ^ f u?ifir 
•KjlisbK, U*U ilf^'^l^l ^i«ftK ^ 'Jllrl f I jj<94 (aPl'^l <^wl^'i%. 'Ji«lf^^t^i^<i 

3M%|| U^%WUUtU|Hifel5I^,UIUUlZ,U2UeEl4ugU)U?rr4uufUUTUTifUM3nUTll 
^^#'3TS^UU%U^|fe^T#f2U«U^SI^^'3nU^3TU^|3U|l 
^ 5RT cbNl^d m ufe«uuu ^fefeT ^ 1 1 t^-f^ ^^tUU % ^ U^ ^f 

gTlltfeTFr ^ OTf^ HUT ^ 1 1 Tunufif^ % uut 

I fe lUU^^, ffeli, ^JtfeUT, sEtfejU (20% 60 ito ifto i^o), 

(200 % 1000 ^O t%o T^o), trufru (1000 '%o ^o l^o) %itfeur ( 1()0 % KXX) ^o ^o 
TTUo)|:| ^ >fe4f ^Ridcld l %fo ^o %fo % 2.5 % 20 ^UT ^ ^ % UUT 

^|l U^3(f%uf%%3rf%f^f%T^ta(feTg?rU^T)%#Uf^U!U^5i^3^^ 

%f uuH ^jnrgif cn% ^ % UT?g% % mu ^ f I ^ jsmuu T%mT 

u^ % f , §u^ ufe^ 1 .8 ’fte aftr miuufw %2T-^uuut|5 ^ uim 10-20 5ri%?TU I 

^%fcU?*l^Tb % fe^U JR^IT % ^?U ’U% mi% f Finif 319? I 

^ um% ^ ITU uf%WTf^ fU UmiT % 

umruR % %u (f^?TU/^'3%%ru 5U) 1^ auT^ UTfl%%, ufeiuif ^ u^Rf 
%3u?r3Erf 1 u5u?u? % wtur %u ^ ut?uu ^au mur um % « 15^44 % Rdci 

f I Jim ^ TOmtUfH ^ U^ i % 4 %RT URif UT# %, ^ 20 ^ %# 1 1 

5u%^^tuu#F^^fe-"3^uu1^^uraT7%8u^%§'UTl! 5fej%'3nT^^^%uif=%%%^ur%B^ 
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tr# ^jrjfl}^ q n^^ Tf g ^ 31WIT % ^5^ % ^ 3^^ ^miK % qc^T^^ 

^ f , ^ 3i^, anfe % gtmi# ^ gq f i 95 r^ lif^ 

% 31% qpTlf ^ arctr f ^ 3113 % 1 1 3n^ d%ni % 

(f^TO 3 »t) ^ ^ 3^^ f I iif%l’ ^ aiH ^ jiscr q7f%€t 

^?T%H, 5 %r?irf 2 irar si^^n^z 1 1 (mwPt*' ^ (1000 ’^to '^o i^o) 

?WT »Tri^-^HH (10 ’fto ^o T^o) qi^ 1 % qjPf^t # 1 ^ ^f WStW %T- 3 TrWl|^ 7-23.47 
(3frM 16 5#9Tcr) 1 1 Tif%t % WTT 3 pT ^ (f^§m), JTTW % 
^3nW^^5TIH^il q i l%% 1 T’j i^ '< ^ W? qr ^^Hleb l l 1 3ftT sqre ^ 0.5-1 .0 
%li f® liW ST if %r-3iiEwi|^ qrafi 20 ^ I qiri^ 5rf%?f 
qraT6-7SJ%?RT#tl 3T^3%%^qi^qiTS%^53i\#Tgq%^l33pff^^qf 28 
q%5fRTli qii^i^cfe ‘ci*^! DiA g^i) % ^ ?3CT-q% % ( 3 ^- tb i ^^H ) 


^ 3?q^ 

’iR#! #fq%f3 ^ 3?qrf^ % 3 *^ ^f f^i%r %nf%f % ^ SRR %ci f I 

qjl^hlii^d % ^rw f%?R«r |j|^ii4) Itciraf ^ rih #Tr «nRT crt shim t f% 

^ '3Rr^ cl?T ^ ‘!I^§T ¥?%3T’ ^ cfR^t q?Tlf % ^ ^ |31T 1 1 

100 %T % 3rf% Tt #it 1 3gqRRTr 33^r ^ ^ cpi^ 
qM3RTR^T^?t^3tFqerWWl^^ltqT#%!Sf%q3^rf^l%^%iqT^tjn^ 1 

(3f^^() qjT i^ii‘ii<il^i5fig5Riwff ^ M % qrar ^tht m ?Pi3 ¥rit I f^- 3^^cf^^t % 

^ 37if% *f Itcn# ^ f%§% illoqM «iT I ^ -sn^r en# 

iSTf%r%3T%^-^ttaqqfji^^qji%zgBTf%wfeqr, 

^rjra»T?T¥Sf%iTfr?ra5Ti 

% %3iT-«iRr3ff % ti?;t vSHiq^ % g^| % % grn^ ^ 3 tr ^ 

^ %raifT (^o ufto # 0 ) % 3!craT? 3?3Ti: % 

’nqM%nfq^31%f%|3^| |qv3TcR%^qq3^ 

^ ^ ^ ^ % f^ #11 1 ^ WT fT 

q?R4^<l^g : qq 4)q I H ^ ^-31^^ m tr^^RR ^ % qr% ^ % 3?1^ fe 

95l^fiq5 q^?if % f%cpiT ^ ^^l^c|,^lRi^|-^ q^lcpjaf ;(;^ | % wff ^ 

^ liRcTT 3;?qqqfqTtif^ qr ^ % Tra#^ 

R5riq*'l 3^3 5^RRf qsPlt q>l Rqif# qR% cJT^ f?b9i3ft qq qRuiiH % | ^^TWfRjf^ 

I^IHia^ni ^d ^ ^ qq^ % 3RT qq#3 ^ WJW^ ^ ^-RRraf% .5TW#piT if 

^nMRiT^qf%wl I 
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T<n=n«T icRift ?WT '3riw 
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>1^, ^3^ ii^§T ^ ^-ciM ^ wn w l^ciraf % srof^ 

<r«raf^' 3ici^ % q^RctM |3iT 1 fSito '3n^ % ^ 


3iicbl«l5<i|, 



^ 'SijqpT ^ I 'SRp^r % arrER^ra; 

rv fx * *v* V . *s. *\ ^ , _____ *\* _____ A *vfx *>^r\ *v A f~>> fs. 

rai«<CI M>l¥bR?t R CM .? 1 ^ rfST W ^ 

-SraRRr^^iPRf SfcT^ 1% cbl<sfPl* fT qjml<l^<i'f ^^T?I I '4)«ii:^H<J[Tb 

^ "RTqf sm ^ % srf^ ww-f % I, I^R% 'w«5^<i$dl‘%^-<ramf^5f>- 

»w 4I^143 ^TI«H iCfipf \ 




^ ^ ^ ^qif^ 5PM q?# 31^ 1995 ^ 3I3?fR WTRR 

28 ^ini Z=T «ft 1 f^RcT^oraf^f 95lA<i3#MM^^5nM-3M4ln74a%§T?l^g?Rr 88 
jrf^9RT ^RR''T^3lTti|gi% \ |R^26 <»ll<9 <.’\ 93lt^<i 'S<9W’1 ?f5*l JITH^^P^ >4 A 5St SITSIT 
% ^ ^ ^ MT ^ ^ ^ ^ ««l|cWI ¥ 1 ORT; 1995-96 ^ 

34m 'SitT q5f§?nfjl4 ^ 231.5 ^ %-4fjRT 3?RM 

12PWai^l! 

tK,<l)R. 4 'ieflthl ^ ^^’TRR «l<fA % Iw'i 34 m Pl9*l 45[2^^i^'il4 

if 4Nr ^i4^f^ct) 34 m ^ 55t 3i4t ?m 4 1 4^ 

JRPT ^ % t 951^ (ifto 4to It^to) % i4#I ^ 1994-95 *1 27.76 

5pd? ^ ^ ^ wnr 3#3 i%qT I 4t ci4 154 4? ft4 ^ ^PiR ^ r 4 'tiR4t^ 
}M^%lli^%RW45lt3l4 31Hlt^<4Htbl^3 (4to XIO 4to) 44R5l5r^?M JM^3qTf44k 
^44 '<t:I 4I % M^ l 4yi^ ' ’qRq^3 t i«)W I ^ ^ wI I 

'SPPft 3^1R3 5PM ^ 93 Slfe?Rf 3q4iR ^ 7.02 ^ 33 ito ITO 4to 55f 
36 n <t3 (4 m ^ 3n4^ 344 3^cbl «»lO<5tR 856 qiflf 334 ^ T?r^Rl% 27.76 cbl^ j 6>l4 
^^?ITR'31^|'31T1 ^r^cj44f^RP3T 3^^33^42.81 33333 ito xto 4to333c3I33 
1^31 % 3ff 443 ^ RHi^cf 3'M 33 86.05 Sff^?!^ f ^ '33*03 % 33t0< 4?T 4 34 m 

MRMOf 34 03#3 34 m % 3?1133 13 3^33 ?T333 5 f41^ 33 ‘ W 03M3’ c^ ;3MS3c5^ 

l l 3R44 i 13R ^ 4 ‘TM 00^’ % 36033 Ig 4§T 4 R?p 4 ^ RiP^d 1 4 

I - $ll3Mt3? l, 5333 ^, ^jRiftRT, RMlfe, 3«ir 3^ (TRROR), fO^OT 3 - 

3T43R (335T 5^?T) 33 33ft 31#ra3T {3fR o45T) 53^3 TF53f 4 34 1993 331 1992 4 



102 TIIHW ?T«IT 'SPW 

2 

#r TRif - >TaT <mwr 3tiT a^9T ^ ^ c??t?r 


IRI 

mrqft t q^ 1993 

3?iTqq 3q if ^t>Tcr (looo ^o ^) 

^Hqft ^ qf 1992 

3?nqq 33 E^Rq (io(X) ?o) 


72507 

48577 

■ 72247 

.35188 

IFRqR 

733814 

993508 

275046 

288930 

3m 51^91 

146720 

87062 

128862 

52045 

qR 

953041 

1129147 

471155. 

376163 


>311^ ^ 3JttTT ^9T ^ srfcl^ ^TWT 2 2R 'TR tblFlid’ 

35T3ll'qid ebHI'TfWll ^§ff % ‘ W ^ aTRIrf to ^ T?T 1, 5135 & I - 3T#T, 

»it^, W^, ' 3 TW, ?T«Tr ' 3 ra 5 t^ i arratn % i^sij 311^^ ^ <fl3?TTT wi 2000 
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3T^lf^iqroT3n^l^^^f ‘TR’5I^'^l^r3r3f^3ra^ebl4*H ‘W 

% 3inM ^ ^ ^ ^ ^ srad ^ ttehdi % 1 

f»dfIdl-iinPT 

f^RPT, ^9ft % 5# fdlldT fnf^RT ^ 
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T?n*Hir, qffeH f^o, jj^wwk, (^o it©) 


[5nH-3R^5. 1996] 

^iRRr 

3j^ ^ #T % ^ (i« ^ 1 1 

il'MI'l) «IT I fl»^qT#T3BT^3^fe%'3lflr^sniI#’WWl #T % ^ ^ vdM-Jl't \SH^Tb ^ 
^ {leinH ^ flrf^ 1 1 


Abtract 

Use of Neem oil on the control of H. armigera (Hubner). By G. C. Sbanna, Giemist, 
Shri Acids and Chemicals Limited, Gajraula, Muradabad (U.P.). 

In the present paper physical and chemical characteristics of Neem oil have been studied. 
During the studies on the effect of Neem Oil on the ova of H. Armigera (Hubner), 2% neem oil was 
found tobemosteffective. Moreover, theoil wasmoreeffectiveonova than pests. Neem Oilprovides 
a good enviromnent friendly remedy against H. Armigera (Hubner). 

^ ^ ^ ^FPiPT 150 ^ (1600-1750,^0 ^ 35' 

OTflrR rTST % 'dH^lW ^ ^ ^ 1 1 W ycffcil^d t 
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SPtf 


^ ^if % wisnsT 3?Ti^ 'SnH-Mi: 1 1 


^ ^ wim 20 wm srsnM 5rn-.M ^ ?fraT,l4i*Tn[cT ^ ^ nf^ 'm wm ^ 

TT^ ^ arfira) I ifrlFPij '?’p ''is T^'f;' 

#1351^51 

^ ^IHcbReb t ’IjW W «raR, !^II(1K<* TPTT ^ W-«TPT, RuSFT -STM ^ 91cllT<4ll t 

5T^^T?rli -an#^ (|^) (^o otcliiJjj i« '^^e I <3rflra5T?T 

M7tl«4 3^ ?rf^ ^l^ldl % I f^T?lf^^n:^^^Tt^j3TnT^'3T^^f^^taT9T3fj3^T!t|Tr^^n^t 
f «|jl<iW(?I^ M4f«l<*^l 35T 35T4 3^ f f " ‘ 

#T (t?o |f^w) % 31^ ;3?TK ^ OT#ft q5teTr?rai «raT^ ITjg^T 

^ #T (tTo |tel) % 31^ % ^tzqrST^ TOF W 3p% 3l«WT feqi W 1 1 
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\i •gfjrl ;^; ;.x I’.rpjj;* jjf K® ii' T^' 

iTcro 3nf^ % ?nf ^ % 'M % ir3R3r ^ qi^ i qr^ q5fe 


zqRR, fqq, anf^ % qr # qTqtMi(i«#4 




qns'q % fcRqqt ^ fef«t)ici q;^o :3iii4Iiji.tt).% iqqii .fe^cbi'^ lig^ 

qqtqfeqrwl ^ flf^si qK<j| 2.0, 1.5 i?qoj5%q#ff 1 pRTq^%fe?3Big 
% 24- ^ PFfl^ 
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^wTHWIwHII 
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^ >311^11 f I q? «(6Hi ?tqT q?^crj^ ^f 

q?^nj4 i ^ ^ ^ ^ ^ ^ sf^ pqSiq ^icir 

ll 

qR^’fl 2 

^ ^ % 35^ 'Srqqq 


SraqcT 

(^0 to) 

vSTFlf^ ^ 

^ ^ ^ qpT) 


270-274 

C28H3407 

rlWI 


C30H36O9 

rlFFT qj^T 
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C32H4606 

cIFFT qj^f 

f^qrt^r#T 

186-190 

C3OH4O3 

q% qiw 
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(#1 % ^ ^ «iFr) 

|i* ^ 1 1 r { C 1C 
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C30H46O4 

dFin qM 
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C26H3204 

cIFflT IM W W 

f^»ilftpr 

190-195 

C 33 H 38 O 4 

aRT m 


160-161 

C38H3607 

rIRT f^.qM 


130-137 

C28H3605 

qSf cTFift qfM 

'3ll^fflI4*<nR4R4l|3 

80-81 

C32H42O10 

?IRT 9ra^ 


130-131 

C27H3208 

51^ ^ ^KRT 95?T 


^ *in% ^ 5t*RiT 

gq^3tgq^% qfN PTm M t-3^g^fe%n%ll qftqpif 2%^^^ 
100 % t^ gq y rf ^d «m«4i^¥(i airrnft 11 

if §^ itm 52.5% Tf n4t I %I ^ % 1 % m SraWf if 82 . 86 . 64.80 tr^ 34.54% 
a*m: 24, 48 34.54% fe*? jFRT: 24, 48 ^ 72 ^ 3r«4fe Jf qpf ^ I 

^ ^IRfOf 0.5% ^ ^ 49.82, 40.08 1?^ 30.35% 3R^ 11*^ jFT9T: 24, 48 72 €1^ ^ '3raf^ 

^^jqTRT'n^fnffl qgp ^sra^Tif^^irSor 0.25% 13.79, 19. 17 q# 13.69% K’^fSFT?!: 

24,48 q# 48 ^ arafe % ^ l 40.08 q^ 12. 19% ^ <41 ^?t: 6.5 

»^0.25%^'n^’T%l 
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^ ^ ^ 3n>ff% % fe^gjf % gf^ aftiM 3 °t 


^ 1F5®T 


% 3R^t^ fe>2f 
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1,00 

82.62 

64.80 

34.54 

60.65 
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m ^ I % (i^to 3Tro ) % ^ fl^qw % #T-^ '31icq^ 
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^ *n?^«IRPT, 41^51%, 

15,1996] 


«Rnr 




Abstract 


fUF 


On a double integral. By’ Vim^ K. Gaur jmd Arjun K. Rathie, Department of MatlK* 
matics, Duttgar College, Bikaner, (Raj.). 

In this paper an interesting double iiiiegral involving hyjpepeomelric function has been 
evaluated. 

1. qq ifRf qftoiw 

; w Ir ^ rrar J « W# Bi4f^ ^ I 


3F2 


^‘a,- i +;j + i - a, ' : c V 

" ll 

2c+l + i-e, 


( 1 . 1 ) 


qi?T i, j = -3, -2, -1,-0, 1, 2, 3. 

i=o eft snH Ml I qq^ ft ?if (i.i) % 

xalM w«ftdt ?Ht ^ i = 3, rWTj = 2 
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%o % (Ten 31?^ %o TT# 


3 F 2 


a, ~a, 
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1 1 
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Pi X- 
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i' + :;: + x 
,222 
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51^ Pi = [(c - 1) (2c - e) - 2c - (a - 1) (a + 2)] 
?Wr Qi = [c(c-3)-a(c-e)-(a+l)(a-2)] 

Re = (a-2b-2c)>2?Tmf=2c-2-e 

2. 3ST 

5r^ ^ ^ HR in?T 


1 1 


j J j (^-''-3) (1 _JC) (<^-^-3) (1 _ 3 ,) (c- 1 ) 2/7, 
0 0 
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1 -xy 
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dxdy 


= 2-2<->-i He) Rf ) r(c - 2) He - c - 2) r(c - e - 2) 
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£_a j-| 
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T' L « 3 

1 ~ H- ~ 

2 2 2 


^ Pi = [(c - 1) (2c - e) - 2c - (a - 1) (a + 2)] 
Ql = [c(c - 3) - a(c - e) - (a + 1) (a - 2)] 
^ Re(c) > 2 ?T«IT Re(c - e - 2) > 0 


( 2 . 1 ) 
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3 . 

fe-«*ilcb<rl (2.1 ^ ^ (2.1) % =(H-q5T ^ 1 % f I ^5^ 

^fl 


T = r(c)r(c-e-2) 
r(2c-e-2) 
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a, -a, 
e , 2c ~ e - 2, 
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-ar^ IM ^ ( 1 .2) % 51%! % gif gifer qs^ (2. 1 ) sriH ^ 1 1 

: ItlcT ^ (1. 1) ^ dglildl % wm ^ UIH ^ ^ I 

"'w *v *V - ^N. 

qfr m qRT 5^^ g 
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a, 1 - a + f + j; e: 


1-V 


\-xy 
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31^ i, j = -3, -2, -1, 0, 1. 2, 3 


1. f^, %o ^ Tf€t ar^, %o ; gigqr -jqiMq wi ^ 

^O 2(1996). 

2. jfR#T, <?5o dqr Tr€t >^o fe, : J. Computational and Applied Maths. 
(1996) (Sl^Siqi4 I 
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Wo Wo jar 

3n??f »!?lf^?npFT, »!tw (*To ffo) 

[jnH-^TcRT24.1995] 

^ {5|in#T, 3f#I JnWT ^ 1 : 2 

% ^Mdbdiijicft -ar^qm, 'aram rrqr % im ^ 1 1 

3fe ar^ (iR) % ^ 1 1 

Abstract 


Primaquine-cupric acetate complex. By Dheeraj Gupta and S. S. Gupta, Motiial Vigyan 
Adarsli Maliavidyalaya, Bhopal (M.R). 

Primaquine, an antimalarial, fonns 1 : 2 complex with cupric acetate in aque ous solutions as 
indicated by conductivity measuieinents, speciro-photometric metliods and analyticjil data. 
S tructures assigned are supported by LR. 

f^RT^T m TTOFlf^ =rR 8 - [4^1#% - 1 - - 6 - 

^ ^ q^r w 1 1 


(ar) fjRle^R (O.OIM) (0.02M) % ^ m 
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6^631 cr*Tr t^o 


^ Wefc'^II iiitjl ^ ^ lO^o^o fcl^m^50f^o #o^rr^f%irTWrT!JT 

3g*j|tw sn^ fcra3EFr %Hr«i “^i^tcjM” riHcbdini'ft srt 30" %o m w i aiFRR 
^?Tto%^xn[^1WrTqTsnf^3TrqM%4ltj^»^^^ 'mi ^ 1 ;2 



(w) 30^ t^l ^ srn ’ll' 3IW?^ ^ 1 : 2 

^ 3^ ^ 1 1 5w li ?T«Tr sng ^ M 3nt^ fl?nH srrr ^ (O.ooim 

?WT 0.0013M) ’IT ^ Ti£r 1 flRT 2 

PRIMAGIKE PHOSPHATE-COPPER ACETATE 
JOeS METHOD 



^ 2 
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nSFfr^ 'IjI^ (l !IW) ^ (2 STF) ^ ’3FfrT-3rfF7 §jg[ 3T^ if ^tw W I 

cT«iT ^ ^ tm % BIST iWiT w I q5?T^2i^ m 

w I a# 0.87 iiPT/^f?r, 220° %o ITT arrofei 1 

^ f ?T ^u 14.89; N 4.84; C 32.80; ?1«IT H 4.50% IITH | ^R^CisHiiNsO) 
{Cu(CH3C002j 2H20]2 H3Fb4 ^ f^RgM? Cu 15.19; N 5.02; C 33.0 ?T«IT H 4.909; #IT ^1%^ I 

»#»IW 


9Ru(i»if % 'SiraiT ^ -wit^ 

10 % ^TcRT - 1 SRT ^ ^c»di % 1 



OOCOHg 


^3‘’“4 


^ (I.R.) '3IWH 3KT M I, gi§--ii^^'44 ^rar 

«tr3-^3n5#3R aicRT^PT % s*T?r: 620 %o #o-i no %o #o-* nw 1 1 gf?r Jf ip 

3!?r'3r553^"H<iy4)'4^ffl ^f^785%o ;^o-l t^3140%o 9T MIH 

%5RT^Il 


SRT ^ (Log K= 13.84) ^ ^ ^ 

qfteRk(AF=49.32)f^5it%#frilf^’it^5^ W McfeK ^ ^ ^ ^ 

5[wPl<to «<il'fl«»rll 
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TRWR 951 3n^ aRT 

31^ 3n% qi# fiRSR (MW 


poster (<!>), 313702 

[5nH-'3lffpr26,1995] 

TJRRT 

( I' JRg fH ^ ailRcll^ ^ ^ ^ ^ Piditl f I 

1 3I|I^c(PS\ #if 5RT 31^* wftRd Ml^d % 'dll'ld Rjqi 'didl 

ll Pl#?T, w^, f^<3nfe^3^%^5irf^^^ra5Ri'iifer 

ftjMi 'didl % I 


Abstract 

Shikar methods of tribals of Rajasthan. By Satish Kumar Sharma, Range Forest Officer, 
Aravalli Afforestation Project, Jhadol (R), Udaipur, 3.1 3 702. 

Tribals inhabit in forest dominated areas of vState of Rajasthan. Alarge variety of wild animals 
also occur in these areas. Thbse animals are hunted and trapped by the triabsl by different self deviced 
indigenous methods. Among them arrows, catopult, chasing, nooses, traps etc. are important 
methods of shikar. 

l^cblH ^ STRf^ '3!cR?JT ^ 3TeRSn 1. Jn#t *iHel WJf 

f^lW ^ fcRM 'Stk -31M rf?IT ^ viM<^ "I %f$l«)5K 
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l^Sfl fHlT ?Rf 


> 13 ®? % 3Tq% m ^ 5cr? % f^iw ?Wt 

msa #Tlr ^ ter % Pm 1 1 vsiifStenift ter ^ 

(Ethno-Zoology) ^ ^ 1 1 TR?*IR 'SIlRcil^ 'JliRlijI &l<l *1151^ <ll % 

^ ^ fcR^TR’^^ ^ ^ ) I 5R3^ 'T^ ^ '3T^ % 

filcfiK ^ 'l4’1 Rill 311 T?T 1 1 W l^isbll, 9^ f^^cl ^RT ^FIT % ! <9l^,%5[%^lT'3F>af\i^<4lM 

^ ^ ’ft ‘ter’ Wl I 

SR^rrsnzmjlStRT: lMr«lH tT^3riftri^3pTMt?t>T«q5lft?T5n^%OTf^^ 

Mft 1986ft 1994?rajtewl 3R^ 1986 ft ^ 1988 crar^jR^rft 1 993 ft f^TRT 1994^1^ 
anfti^rft M ft 'Snf^Rpft % ft r? ^ rT«zr yu^i ^ift I 

ft ^ snte % ter ^ SIR ^ ’i^ I , 

3ionR uf^i 

TTJrWR ^ f^’qPT 3ft cRUPft 5TT13T ^ aiteftftf ft ^ rp^ 

aRrm-R-^icuD' ^ ^ H^tci'iuf ^R«hiR<ii ftu? ^ ^ i 3 «t^ ^jnfM % tfti (Ricjirr) 

^ 311 ^ 3^ RRjirni9cf)^ui\ qft ^ HR feqi W | rRRSJR % 

tftRmfe^Rli%rR?ft teirft^ wi4l<i $TRR))ft’ftfrTrF3Fgrft3 iHcb i O n i H gft’il i ^nfenRnft 

% rn^f^ ter ‘‘ftsT’’ (3ft nRi gft w ft35Tf% qr ^nftil^ ^ I) % iftisi^ ^ ^sn%i 

'4w«fti0 I 

ter-^ftwT 

^RiR-fftRpft ^ 'ST^qqq ^rft qr qrqr w ffti qsf qrRnqw ^qqirqT f^Rjir ft q^tw iftift 

Riftf .1, rftr, Pte, qftiRr, ^i3R|t, qjrrn, fr?i^, qqft, ^imi, qi?r, ter, rm, qw, itft, 

qrqr 3nfftq?^ter-3q35rwf I qwq^%fftq,3nq, qifttq3F qq;3q^terftte 

^irarli ft 34eb^ui w^, g?rq fttft ftj mq-nrq siif^ciiRiqt eft ntrfte fftrinq ft 

3irf^4iftlrftqf33ri3iqqi^3iiftte jster-PifftftfqftRR^ : 

1. ?R»|> % qqqftr ft ftnsR 

^ PtrPR, rriq, 51135^, qraw rrft fftr ^ rrcr- qrq: % qir ft 

qft^nftf I ^rtct)(^qft^35fM|qftqftfft3^|! rmm«ldqi d4)4l «slin (Oendrocalamusstrictus) 

ftqqi^Rifttfti rnqR^^i^qft>^qrr^qqTftftjf^3rift)qifti5lrqrr#%qi^Bi^q?qr 
fftft^nfttl ?q?l^^?en%Wft‘qftftqT’q)?r3iTcn|(^ ! q??1^31TR-r51T ft’ft 
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otPt ^ «Ti^ 1 1 ?n^’ wi# 

cbMWcb (fer 2) m: 

WqT (S!r?JT) ^ ^ f 1 

qr ^»Trft % ^ ^ ^ 

^ it# 5M qjT eiFT ^ ^ qJT 

^ ^ 1 1 iftqr ipf: 
Tot: i q#q q # ^ snfe qi 

#E^f^ qq# i q#q # 3f[# 1 1 

3TW #? % wifT qn# t # ## #»T ^ qi qw: ^ f , qqj '3TR# 

cic5#i^{^^qrawTf3Ttw5!q^%#craT§TqiT^qmTti 
#1 '3TI# t # ^ ^rai# i qK ^jn?n i 1 

2. qi# % ^q#r ^ te? 

^ % f%# i qi# qr ciiT 3# qT?T 1 1 qj###q?qf¥^^3q#qq5T 

^#f^%^qq^Mf3qT^gCT3q#q#3Fr%Miqj#f I qjf^,f^?tq#rq^i# 
(I'jiwr i, 5035-^ # qi qi# i 5 m ^ qrq 1 1 ^ qir # qs# i cr 

^ 3n3T % ^Tq% ^ % qi# qq f5 M i #T it ^ 1 1 

3. qiM t fte 

# #^, iHy_ cfjqt#, ‘KlRiqj, ##, cbld^Riqi, ^13, 33 311^ 3# '^lfcl4l 3513 
i M 1 1 qiM % wit?!, qti, #t# ji sn?^ 351 f?T35R ^ 1 1 ^ jrt 3q#q 
qFl: 33 qqit%# 3T wl TR# qr 53131 1 % f3 S#!#' 35T 3qi3T 3331333 T?3T 1 1 

531^ ^pfq# 35t 35^ f l 3Tr3=ri#^w35T#3 3itT % 3R 33 3?fT ^ fiqM % qiqi 

# ^THT f^RTT 3TI?3 1 53 ^ 3335 ^ itlT 1 1 3Tqi-#3 53TI3cR 31331 133 53M i ^ 531 ^ % 

3% 335? f#n 3TRTr 1 1 

?R3t§T 3i q35?i 33# 5^ 33^ t^^tqqjf 3513^3513153131 1 1 ?ft-qft 3lil3t 

i 3? f#r TT# % pm I 313: 33% it 31?T teim 1 1 TaRTt^T % 331%# # ^ 35T 33 

Tl#f qT3T?T#3TR31Mmn3T3[Tmll 53M 3t 3# ^ 33131^1 %## (?tf#t) 31 

qnmil Tf##3>rmiT33q#R3q%f%%^-^i^q^^^^^^^^^| ^ 

fe%531%f I itif #M # #?T ^ 3t 3131 q3#-q3#3MitR#%5 #^?#5% 3531# 
531#%! 3733T#^3r3Tpf#35T^t#3Tm3T%l ^TPlt^T 5T qR #% # 313% 53M 
% qm 351 Jcf) #% % 3313 % {i^-f?f% f #qt stR# # #3 # lf%3T Rr -Jllil f 331 3313 
% cfiT Rq itRql qr? 3[T ^ 13T3t9T # 3fM % 33 3R %3t f I HFlt?! %53 ## % 3M 3% J3T 
^ RT3 335 3 1 % 313: 3#t it 3% 313 % f%35t3% # 313331 # 31%t t (Rl3 3) I 


Hi 


3 


5%3 1 : 35f%31 : T31 33 f^iqiH 35# 351 

SqqRq! 


lXaXjs 

^ 2 : %R31 : 3rfi^ t# 3Rff#5 351# % 
33313 il% 31# 335# 1 
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?Prf 




^ ^ M ^ ^ ^ ^ ^ 1 1 

arai^ ^ ^ ^ I?# ^ ^ ^ ^ f #? 'T^it ’craif f^ ^rmr 1 1 

TO % i3q*it»r ^ fliTO 

tJrt^^ <3^^ PrT^ ^ ^ ^ ^ ^ 1 1 oRt Meb$^ % 

M ^ ^ ^ ’TT ^ ar# TW ^ % f^ % ^ 7:11 f^ ^ 

cfTTO^asr^Wf^^tl # cRi: ilig ^f ^ 

{^5n^ a?r% wi% {%®r ^iRfr 1 1 ^ ^ m 

i '^ffeir 1 ^ Ft^r^ar ? m cf i3i% % ^ ^ 

3ii#f I 

# t tar 

3S^^??lRFfl[, ^ ^SIHcR:, 3 ?^-P|?f?f)-, q# ^ ^-cBfpT (Yellow legged Green Pigeon) 

q)^,?p^f^,^,qiq#3^fa^i^qqf^ra)R^%to r^k ^ {%§tt% % % 

M^%Prs^f^^f^%TO^wq5if ?PTif 3n#f I #rf^Pmf>q|gfqw^sTH 
^%^f^ra[5^W5nrrrli ^f^i^^q§j^i3T%^rsRcfT?^f 
^w^rraili 35q-f?i^^toqqTif^wi^ri^qnT3ncTTl!q^qf ^c%ter^it 
^|qT^^9irara}tqT’ll^^cMT?T^^T#^|! 3fWf§Fif%qT?151Tf|qrif^^ 
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TFJRSTFI ^ ... 






^ (hides) ^ qrft 3n% ^ snwf ^ 

g^wr^3iw3iii#5it6i§dRd^f^cit 
cM % did vidifii ^iXk 1^41 ^ qr 1 

Mt 1?^ 1# ^ ^r ^ w ^ % 

s?F^?RraT^«m 

^3TRTr«iri 3M-w%3^f^^^cTr3^^;mti£i5?5?nT 
^ ^ ^ I M ?8iH % (ftr ^ ^ (i^ 4) ^ra% ^ 

% yt ’TR^ ^ I f^rafjR-f^ % ^ ^ q?^ 

^-WTT ^ iM ^ yif q# ^«TFr qr aTi% ^ <311^ 

5i#3fi#«St?Tri%^r^%feq^3i^mq#2qTq|i ihcpe? 

^ 'snqtqR qrq: 5^ % ^ ^ q# ^ I 

q?^i33[qy^i^^rqrTt%yTf^«i^^w^ ■aftw 

^ 4 • inn sra M gqf % (yff 

«iTf^3ni-qRr^y?sri OTT^tetT^3iiciiy-^=if^^ 
%qTq#yffq5riwMqqjM%q5q^l^ll ^«RqT^ 

(gi5rr) mi ^ ^ qiq % qm qq 

qPT ^ qJT qiPRRf qit STlft^ W I (Flying Fox) ^ 1 1 11 ^ % 

qnqiff ^ ^iqqi qq^ q# iRT ^ t i isiy: iiFi ^ ?iW ’^fiqi 

qqi^ffe'Sn (Pteropus gigentious) IRq) q^ *1K^ qiff^ H Tli^ ^ ^ q’^ ^ 

13 T ^ 33 # 41^ Sl?l# I Ollf^qi# #q ^®15 <^il$ ^ ^ 1 1 q5^^'^^q#qiqqRr 
% isq-^qift qjf iRir q?iT t qi^ qR^ % q?^ ^ qR^ 31% ?Fn qncft % 1 nq ^ 
^ % ^iqjR qR 1 % qR ^ 1 1 



»ft®r q^ fiRFR «Rir 

|1 (Saxicoloidcs fuliata) qiq % q^ % IT (Kl%f ^ 

l%^q;5TqqiTl),iiqRr'^t^nii/cftqT,qtT^qqfto 

111 ^ ^ q^-qi^ q|t iw wFT iFT M I iiT 5k-§Ri^ qR% iq/iT 1^ 

qnqqr^mqj’ftsrqR^fqiiiqi^qf iif^^f^q5t^qqq#qq^ 

1,1 q%q^q^iqqf%%f^3qf a^^’^iw-’#r^fi%#qT^^qqqq^t#T%qqR^ 

iir ifT-ifT qR 1 % qqq ^ f 1 '3RT ^ 3% q^ ^ 31% %qt ^ ^ fell q# t q# qq 

qrw ^ ^ terr qiraT I li iT-iT qn ^ ^ iqif qq# I “|i%t qi# ^ 

qt^%t(ilpq|t (qrfsqFi#! ' 
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fTfT §T*tf 


Pte 1 1 §M gJt ^ ^ 5|5t 3T13TR o[jT ^ 

^ ^ WTT-^ 1»T ^ 9m ^ SIRIT ^3TTrfT I % ^gni# cFT 

'jTRfjR^^ Wrf^SFM^f I ’3ii(^c||[y41 ^ebg-ll ^o44S4H SM^ %^Hc|( 

% qim ^r M I 3W ^ <5^ 3Tlr(T I (971^ % ^ %) ^ cl^ 

^ I i % ’TFl^ 9te «fcF 3n% f ! qr cflT, R[T^, Tr«lT ^ ciK ^ feqi 3TT^ 
fl 


q*Sf % ^ ^ 13Fit9T ^ %T qjT «m qiRTT I CTSIT W? 3imT 1 1 

^ ^ fipER 

aw: ^3?n^-^7W ^ ^ qn?R I qqffe fTT 7m qqf % ^ ^ qqr^ OTan ^ 



fef 5 ; % ^ ^ qqi^ qf 

3ScBg*n f^f^i 


q^^7iqT7«JR^^Pm%f I 3TTlI,te, 
^ll 


1 1 % ^ 1371^ qn|^ qit qfl? qiT 

% '4 <9 1? i^icrr 1 1 qn^ ri^'Sit 

%7r?ft^7?%fl c(j7 % 

^ qp^ ^ arraiT % ^ q^'Sft qjl 
qqj ^ ^ M qR ^qi% S7i^ ^ w ^ 1 1 
©Ml f^mr q^ ^ m: ^ ^ i g i ri i ^m 

m w ^ 75MT 371^ w f^qr ^mr I (S^ 
5) I f7I ^ .% :3ftflRT eft 7^ I ^tftjq 
fft^i^q^Tmft I %qft?^m7«iTftqm7 

I qqff^ qn: qR 773ft qr 7m ^ ^ 
3TRftt! m-m'3nq9qmTTq?eftl, ^ql?f 
ejftqRf^^li %cj)rqi7Tq^^% 

SFiq ft 7ft 5TRft 1 1 ^ftftt, q^wftl^ i qi cf qjiM 

%2^73iqrqft3^ti 

fftt ?R? fftTft ^ sr: qr 37?ft qiftlf 

3R Till qftjt qftft fftqrsqftftffe ^ eftf 

^ 3^ mft ft mq«f ^ ^ qm 1 1 ffe 
qft ^ Tftft 35^ M rfqj ^ift^ qft T?ft 1 1 

3nq97T3idi37iK ^ qR qm li Tfft 
ftflqr aiftft ^ q!^ qft iqtcf 3R Tftft qift 3ft qrq 



TFJTWR ^ 3nM ... 
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^ ?RRf pqjT^it ^ jj^ 1 1 
if ^7M ^ vSTR# 
31^ 3?r ^ ji?R ^ ^ 

^|l ^ TF3!7«JR if %II 
#T %lf % ^ f^{I# 

W%tl %#^TlF3H%MTrf^ 
§j^^RT3^%ter^t 
cisin54 ^ % q# #2 sn^ 
ll 

% f^ if #sir % fTf 
^ wfei'R' fiiiM ^ ^ 

»n:^f I 

R7 3% ^irfeijf , *Traf , % w 

f^^sncnti 

RT ?Tf€f ^ 5r?R ^nrlT 1 1 

f?r SRT 

% 9T?cr ^ ^ 5fRfT 1 1 ^^T%tn:ii^-*if^4i3?^3TRftf I 

srar 

R7 R7 ^FIPJT ^jTM ^Ef^ % f^!% RT «MNI 5lMr % ! ^TET, ^371, jKO, ^fl^, <?tl*l4i 

3Tli^ ^ ^jjit % EjefiifT 'SnTIT ^ I 3n%“3n% % irert % 3l«l«1l 'JUn^d, 3nfe ^ 'TRT ’jPr 

! Jini: W dWol f-7cfcl <*7^ I ^FJfffe ^ 'jfR^ff m ^ % Rt«R 

’qR3TTclR%W®T^^^I^^^^R?^tl 'F^%%37flj^^cranr3i^ftR>R^ 

^7re?T^3n^tl 

gjETtft #T ^ eh: ^ ^ijflf c^ f I ^ #>T W«p ^ ^ f I 

^9R % ’^pif % ^ ^ ^ if 35R ^ 3n^ f I 

% ^RjR 
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Wl? l&?r ^ WT/^ ^ TI^. % ^ 6|jT ^ % ’3Pn[ cRj 3Tr^ ?TO35^, ^ 

^ q^ ^ 3n% «r ^ ^3Rf ^ ^ ^ ^ 

i5^f#%#^%?i^in:%'aiNiMMq3fjTt ^1 ^j # ^ ^ ?rt 

'3?^ ^ ^ ai^ w, % ?JT ^ ^iei>|t ^ q?^ % ^Ffi% ^ ^ ^ ^35^ qr 

^ 1 cfraf-?fe ^ ^ TT^ ^ ^rqiw w\^ ^ qr?^ ^ qjz 

WJT«?l^^^qjTptT5n%j ^ 

fMIr % qro qi^ 3n% I 

3Rr ftRiR 

fq % ^«T>^ ^ ^ q5B# 1 1 

qr ^ 5M qiT ^ ^ qr 'STI^/^ T?% qit ^TRcT 51^ 3n?ft 

I, RiT ^ 3? ^ fOflqT ^ ^ qil ^ 5M ^ f I 

^ 5^ ^ m 5IW qiT 3^ ^ ?r«I f^RiMcTT I qt 3^ grift ^ ^ ^ ^ 

I (fer 7) I qra ^ ^ ^iT^ # 3 jf qjt qR ^ 1 1 

f?r # tar 



7 : qc|^ ^ eft pft % ^ 

qqs?^ ^ft f^i 


SI%§T, rM '3Tlf^ g?! q)l3^ % qqjfl 
1 1 cM % ^ qit g?i q^ % qSB? 
SfR ^ M % wf Bft % qjR feqr 
qimT I mfe % q^ r# I fqrMqit 

5T?r^^^qirlTtl eft igift % ^ 

qeb^i vdidi 1 1 rft^^qiifqiVq^^i^ 
qj^ ^ % rfR ^f gsR cRqj^TqjSI qRT 

^ f5T qiter ^ piqi ^ 1 1 % qt 

3iqft wm 3igqR 3iqft % rlR % 
^qqjt qjt qqj? ft% 1 1 ?1K qit qifT #cft 
qr ^ % mr ^ qqjf gg qt% qjT quT qi^ 
'SR^qRTTll 

J?i •Y ^ -J- T I- X JV fv.^..-^-„ 

w qror $ ^51 1 1?!^ 

^ ^ ^ geB^ ^ qqrft ^ qi riR 
f^rft qR ft g?Tf qr #i qiRiT 1 1 qilf 
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^ ^ ^ qr Ibdi l^^isjdi I ^rar ciF ^ #Er % ^ ^ riw 

?i?^ ^ % f^ ^ f I 

W^ ^ SR t9I^ 

I ^*itft #»i f5r ^ ^ Ptjni ^ f I %g}^ (Pongamia 
pinnata) ^TH ^ ^ % W ^ f 1 Mefe^^ % ^ 

Pl5ft5T % flRBR 

" Y" % aiRFR gf)t, ^ 5ra^ % 3Ti^ ^ ^ ^aft qr T^ ^ ^ ^ 1 1 

?i3% i!?rf ^ ?nTT ^ uirai 1 1 ??r ^ q# Jitt: 3n% 1 1 

lwi ^ SRT I5R5R 

?^f^%%qi^3n%f I iiq^3ni^^#qjiFr:f?rf^^3RPi^5Tr^f I 

ftsRf ani 

f^^aneBK^^^nqfeqT^^qi^sn^f I ^w feqr^li q# 

in^lRf^^fprqntf ?T«iTq^i5#f I f^Ptqilzt^^^f i ztqfitqit’jPrqTi?^ 
qtRit ^ Rt<wi y^i ^ 1 1 ?Tq5^%Mqjr^*d «uy ferr^frarll 
frft^^i1ra%qr?R^^pR3Ti#|cTsiTztq^%^q#^^^|i qj^qrrzi^^^ 
?RT sirar t ^Tsrr 1^ qci# ^ ^ ^ ^ gR ajfe ^ feq ^ %5 5Trar 1 1 

^ ^ ^ q?ft ^ I 5 3f^ 3ncIT I ^ ^ ^ I ^ ^ t TTt ^ qMT 

q# ^ ISTRIT 1 1 {^ % #1# yf , ^ 3nf^ q^ 30% f I 

?1WT 

nr#r wr ^ ?rai ^ ^ ^rarr TRT-q^Ri'Jii feqi qiT^ ^ i ^rjt t^ % i^t^^- 

l^crtt%%wit9re5rtei^5rRiTli ^^n¥^xi:a5f^%fs#T?itT-?Rrai*rai% 

f^%W^^r%'3Tat33I%3T!^ll ## 9ltqFrart%^%'3n>t T.B.M^MvJtR-^ 
ft TOqi^%f^%#d^^#MT3RraTl?raTH3<2r%qnji3ii^qT'3iram^^li 
?IR?r % 'Spjt ?flT-9nM fl^ ZPJ^^ rR'R f ^ BTTH 3ftt 

!^13f^qT^rilf[qR^f I TO%3?^qT«^^f^3!T^ll 
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^9T fi*nT 


^ wr % bIM ^ WT ^ 

'3n%^Wrt^cFtqJt5?^%cCT?r^??i[^«Jtl T^ 
Silfe ^ cTt? ^ 5? ^ ^ ^ 

^ ^ ^ 3f|^ 1 1 *r2^ aM % IPT^ ^ igi? 
M3ni%lcni^wT?T^f§^^7iT3nB% i 

^ cl^F qi# ^ 31 TcFX ^ qii^ 

wr ^ fr3^ n'tirf^d «St i (^8 )?i? 
^?nwft a1%«® %5lT^ STO ^9^ JfcPT?! % 

^1 


^nMt(gi(3T) 

3Tf^%^^sf^%^^^^c^5R^II1^t#fT^^qTW^^rteTcTft^®l?%qtf I 5n#T 
crM^?«n^qT3T^f^FSt23)fxT^^^%^f^|l ^ W ^ gaiff % %JFf 

^ 'TC IMT ^rTRlT % I 5'3R ^ ^ IsTI^ f , ^TTOlrS % ^ f ^TT WM ^ ^ f I W ^ 

I^^ich RsMi gFT *1lt)l5l(l iliplt)! SRt ^ *rRT ^STlrfT 1 1 1 987 % ^S'etqg^ 9T?T ^ W ’TOpIT 

¥m w%§H ^ q«i5 ^ ^ ^ ;jn:ii ^ ^ m f^TW 3? fcTTOtof^ % ^ ^ TB^T |'3iT «JT I 
^ ^ ^ 1 1 ?rfM ^ ^9TRfT WT ^ cil^ % ^ 'STqRT t|?R 

-amR^ qt mf ^ ^ ^ I ^ ^ cPT f^9THT «Fr 30% f I 

»#»rFrfr«iT^^ 

-siiRcjiRKil' ^ la^, Tfl^, ^«tt^ w{^ % ^ 

f I % i^f^Mi ^*it| 3Tf^ JirePtefj «Jf 3(g 5pft «r|rTrarf % ^ I >31^ cp?T 
^ ^ I '3RT: '3?ri^cllf^<j7 ^ sfppr ^ ^ % flEf cR? % W^r 

% 3PT snf^ ^ 31^ % sfjnf ^ qfif ^ Pi ci5t cf^t :3^tcR^ ^ jM 

^ f q^t^^c hCHT ^ d(^ ^ ^ cF? iJTnft 31|[^<47 3*^d ^ ^ I TRFIH ^ #1# 

^nff^^qt^R^wEr'-r 

^ % ITT^ ^ 3lf^R)iW: qr 

% 3Fq snf^ 3^ 3nB5i I i 3Ti^ lEm ^ TT3RqB ^ cR^ 

a^%9T ra^,jBT qte34tnf^ 

crajf#T TFHT ^ (jffRMT) qft«nT % #^1 ?T«JT 9Tlff 



3imf^ f^flim 



TF3fRstFr ^ ... 
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gi?[fT ^ ^?=R*IT ?5t I TIW rflFT ^*lT%r «RcfT % ^ I ^JTraT ^ 

^'Sit ^'St? ^ 'SRT Wli '^ll'iqO ^ fil«fiK ^ ^cbcTl 4t I 'jHai ^ ^ f$RjK ^fllt 

«l5l^ Ri|| 'Jtidl *11 1 ^fhlRl 'IT ‘^3l’ •nW ^l«blT ^ ^ *St 

?ft ^ ef %3it ^ f^rafiT f^if^ *11 1 w,^^^'3ii5%jnWf^^^3fiRii*iii 

*iif^ ^ #^1 %, Tirol, %R53, tet, f^, p# anfe ^ 
^ I % 3^ TRT«1R % ^ ‘Tfen ^ ^ ^ 1 1 "Tfen" ?isr 

TR^ §1^ % i:m |31T 1 1 THT«JH ^ q^, W ^ aiM % ^Ff 

qpTf-^ ciHTMl^q)' q v^HciO' ^ qpjf ro 3TraT% f I qif&nif^^^^3iit^wfro 

qR^T^an^^T^TiTqjaira^^f^-^TSlWT^^^^^tl 35*l3T%90Mt^#St 

^ 1 ^i Ijqj ciraiw ^ crail#! T«ir?t*T Tlcl ^ SRI TP^ 1994 ^ roiFIT W ^ 

^ f^l«l?i<sl ’3Tf ^ dWN % roil 1 1 ?n^%?MqT^cT*IT^T^%^t^\3%T^fl^ 

^ qi*i 1^ jnroiH ^ ^ I^rii qjT 'jRftq q^rqt qn I^rut qf <b(^ snftpi ^ 

%i 


^3115 qjt cRf sR cRi qpift {|<yu| c^ ‘ii<c|is (qRMt TTiroiFi) ^ ^ qi# 1 
f^§ql^ % ro?pq qn vi4i^<ui % grq^ ^ i qf^^i^t Tiro*iH ^ ^ ?fM 

^TiT5ro^§qtf*if^^53if %#|'3Tili dTtfii^q hr^i^ tp*i % ^i ^ qn 
ftni *11 sit cutHfdq) % nf^ TFiR qji ifRi3s 1 1 '^i'bi^T % qin siroftqRii % qi^ ^ ^ ^ 

ro§iw/ TPIPT ^ *11 trq ^ T?1 1 1 

fqift jTi^ qrot^ OTR ^if^ ^ Tit f sit jpft-Mqq ^ t^ aj® 

II 

f>fl5ldl-5TrT7 • 

^iiqj cR f=iWT TisroiH % 3P1 aMt q’lFi ail '311^ I f^iTil 3% -ai^ qiTci^ snq^^ 
f^i %W6 «tt Tsii df#r «! % HM 3 rt ^ aimift I i^FH^ nsronq ^ 
s^f^iaaTfM^^^rTqjiftlti 


M?i 


1 . ?Tqf, qq- sgqsnT af^, 1995, 38 (i) : 13-27. 


130 




^ ^ #icr 5nf^ % linPieF, anfsft, -snfen^ ;tft 


■siM %if^ ^ 

^ - 

iQ*Mi HIH 

siiRcdffl ^ 

Longeared Hedgehog 


wm, 

Hemiechinus auritus 


%cto, wftzr, 

Indian Hare * 


§'3Tr-§'3fr, 

wjn, wm 

Lepus nigricollis 

Fivestriped Palm Squairrel 



Funambulus palmarum 

Large Brown Flying Squirrel 


WIT 

Petaurista p. phillippensis 

Flying Fox 


2nw, m 

Pteropus giganteus 

Sambar 



Cervus unicolor 

Nilgai 


fil^T 

Boselaphus tragocamelus 

Indian Pangolin 


w, fraru, iraipr 

Mannis orassicaudata 

Indian Porcupine 


M, M 

Hystrix idnica 

Common Langur 


^ ^TRT, 

Presbytisentellus 

Indian Wild Boar 




Sus orofa 


^ snM ... 
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^ ^ ^iPT anfen# ^ 


Tiger 

Panthera tigris 



Leopard 

Panthera pardus 



Striped Hyena 

Hyaena hyaena 



Indian Fox 

Vulpes bengalensis 



Toddy cat 

Paradoxurus hermaphroditus 



Common Mongoose 

Herpestes edwardsi 



Wolf 

Canis lupus 


Bfl#n?T, ^R15T, 

Jackal 

Canis aurius 



Dhol 

Cuon alpinus 



Rate! or Honey Badger 

Mellivora capensis 



Mouse-Deer or Indian Chewotain 
Traguliis meminna 



Grey partridge 




Francolinus pontadeanus 
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^31^^ q5t»Plc>> ^ 



All species of Quails 


vfcnfen, 

Grey Junglefowl 


2PT1F3 

Gallus sonneratii 

Yellowlegged Green Pigeon 



Trerom phoenicoptera 

Blue Rock Pigeon 



Columba livia 

Indian Longbilled Vulture 


^l=RIT, fW, #T 

Cyps indica 

Indian Whitebeaked Vulture 

Pirs 

^cRIT, ?W, #T 

Gyps bengalensis 

Indian Robin 



Saxicoloides fulioata 



Grey Hombill 



Tockus birostris 

Roseringed Parakeet 


%R, gOT, 3JRT 

Psittacula krameri 

Alexandrine .Parakeet 



P. eupatra 

Blossomheaded Parakeet 



P Cyanocephala 

Common peafowl 

% 

(m), (W) 

Pavo cristatus 

Sarus Crane 


iM, ^ 

Grus antigon 







^ 3Tlf^cn^ ... 
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>3TM 2|^|f^cf) ;iPT 

•TPT 

anf^iS) ^ 




Common Indian Monitor 

% 


Varanus bengalensis 



Spiny Tailed Lizard 



Vromastyx hardwickii 



Indian Chameleon 



Chamaeleon Zeylanicus 






Rock Bee 


w 

Apis dorceta 



Earth Worm 



Pheritema pesthuma 




W ^ 1 1 ) 
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ar^l 
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^0^0 ^ ?T«rT ^ 

^ Nw, «id«bln^ *(^if<»<iwq, ^. 466001 . 

?WI 

*ll% XJWO^O «R»lT»<q«|ftqwq, IkpI?, Hlqra (*|oJlo) 

[inH-^8,1996] 

HRRr 

2 -^ ^Fift f ^ srfcifii^uiT ^ OTTPft m 

^ ^ ^ ix.d)mim^ P. Q.T^ 

5rf!lf^ 91^ % ^ ^ ^ 

^ ^ ^ 1 1^ 3W :{ P, T} TT^ {2,7 j 

raRw t: 

Min (d (Px. Qy. a), d (Tx, Px. Px a), d (Ty. Qy a)J 
+ Kmin{d (TxQya),d (Ty Pxa) } 

^ Ad (TxTya)+ Bd (TxPxa) 

+ C{d (Tx Tya),d (TxPxa)}l/2 

4 ( Tx, Px a) d (Tv. Qy, oHrf (Ty. Px. a) d (Tx. (h. a\ 
d(PxQy,di + d{Ty,Px,a) 

^ x,y,a ^n# ^«JT K.A, B, C cT^T Dcfnd^ f 

^«ll^ 0<A+B+C + D<1 ^211 

K 



135 
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q*ro 1^0 TFsnjjr 


Abstract 

A fixed point theorem for asymptotically commuting mappings on 
a 2-nietric space. By M. S. Rathore, Rajenclra Deshmukli, Deparunent 
of Mathematics, Govt. R G. College, Sehore-466(X)l and Anil Rajput, 
Department of Mathematics, S.V. College, Bairagarh, (Bhopal) M.R 

Inspired by the result of Shyam Lai Singh and Vijeyendra Kumar, in 
this paper the concept of asymptotic commutativity of two mappings 
on a 2-metric space (x,d ) is introduced. 


mmi 

^ ^ % W fcraitt ^ ^ sFT 5lfcrf^5Itrr 

HcFR % M nlcmfer 1 1 

1) #T qei ^ ^tcj, (5FI^4) k 

ll 

5^ '3PT ^-Rlf ^ ’3Tf^ o[INc|5 1 1 ;3 t-Tg<un4 

^ SIT¥^', ^-4Rt 1^1, TRT I’^l cT«Tr f%- 311^^45) I '°1 1 

. 1 t“l : ^ ^Plfe (M.d)^ FT-Jlicrtoif px^ 

(3T«r4T u-3Wft sR 455T ^ 


limd(PTx„,TPX„)=0 
{x„} ?^It4SR 4)1 31^1 

limPx,= limJx,, = m, 

jfronn, 45 ^ 447 sifcif^m ^[4?fi*i 344Fft f^PiH4) 

#f g"*!! 44 f^ cfiW I % f^?fpT 44 ^ #4 3114 ?^ 1 

'SWt'H 2 : 4RT 


M=10,oo),Px=2:^,Tx=3X^ 


441 M4T D 4R ^ I, M 



3^ ^ ... 
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d(PTx,TPx)=6x:* 

d(Tx,Px)=jf 

??T WT w % X ^ ^ 

d(PTx.TPx) < d(Tx.Px). 



m 


Px„ -¥ 0, Tx„ 0, d iPTx„ TPx„ ) -> 0, 

^ PtT^ Tu- sFl I, ^ a=0 

qfttfTO 3 ; T7RT PcT^lT rfe# 2-^ ^ERfe {X,d) ^ FT-nfcri^srir f M P #[ 
T ^ X \iMJ|l4l sh*il«lR*l41 ('3r?M u-OTHFft a?! 'Jl|il'‘ll ^ ^=1^ 

^ X % a ^ 

limd(PTx„TPx^a)=0 

lim Px„ = liin Tx,^ = u. 

5^ in^ ar I: 

4 : JIHT ^ f jt; d )tT^ 2-^ l,.Mf 1 1 ^ ?it P.QJ 

X ar 1 1 

^ K, A, B, C, D, R^R 0< A + B + C + D< im 

X^W^x,y,a^^ 



138 lyro 

1. min ld(Px,Qy, a), d(Tx, Px, a), d(Ty, Qy. a))+KMin (d ( fx, Qy, a), d (Ty Px, a)] 

^ Ad(Tx,Ty,a) + Bd(Tx,Px, a)+C{d(Ty, a).d(Tx, Px, a))*^ 

_ d ( Tx, Px,a)d (Ty, Qy ,a)+d(Ty ,Px,a) d (Tx, Qy, a) 
d(Px, Qy,a) + d (Ty,Px, a) 


2.'?wfe XQ^ X 313^ {Xn ) flcBR ^ % 

^2n + I~ P^2n + 2~ Q^2n + I 


+ \ ^■*,i + 2>” = 0* ^ >2. 


3. <3^FT [Txn] ^ T?cJ) viMl^sb^ X ^ Z ^ 3Tf^RI% ^ %; 

4. srfciferir p,q,t^z^ ^ 

5. IT,P] cm {T,Q}z- wipft m ^ z p, q, t 

^ ^rnn# #Tr 'swfg; p^= Qz = Tz\ 1 e (O, i) cT^ 


znfcf^mf par cFT 3ife#T f?feR 

(1) ^ jc = X 2 „ ^ y = X 2 „ + 1 PT 
min { d(Tx 2 „,,i, Tx 2 „+ 2 ’ aA d (Tx 2 Tx 2 „^ i,a),d ('/xj,, + 1 , 'rj^ 2 H+ 2 > a>> ) 


+K min {d (Tx 2 n Tx 2 n+ 2 ’a).d (Tx 2 u+i. Tx 2 „+ i,a) } 

< Ad(Tx2n’T2n+ra) +^d(Tx2,Jx2„ +y -a) 

+ c(d(TX2„'TX2„^Yi)d{TX2„’TX2^^y&) } 

+ £) I ^ (^%I’ ^^ 2 ji + b a ) (i (r X2n 1, r X2,, + 2’ ^ ) 

|d a -^2« + 1’. ^2n + 2’ ^ d (r ^2^1 ^ j, ^2n +1’ a ) 

I ^ (^^2n + 1’ ^^2n + 1’ a ) (r ■>:2„ + 1 , 7" ^ 2 ,, + 2» a ) 



OTTPfr ^ ... 


139 


min/ d(Tx2„ + ;,rx2„ + 2,a),d{Tx2^ Tx2 „ + ; -a) } 

£ (A+B+C+D)d(Tx 2 „.Tx 2 „^ja) 

d iTx2„, Tx2j,^i,a) = 0 

^ (^•*2n + 1> ^•^2n + 2>^) - (■A + B+C + D) d (.TX2„, 7’-^2/i+l> 

(1)^ji- = X 2« + ;^3'= 2rt + 2'^^ 

3^5, X%^f^aWn=l,2. 3, — -,% 

i/ (rx„+i, rx„+2.a) ^ X' d (rx„,rx„+i, a) 

w x'= {A +B+C+D) yi^Plcbi 1 [ 9, IT, 2 ] % arraW { rx„ } ar^ I ! ar^s (3) ^ 

eBR^, Tx„ z, PX 2 „ Qx 2 „+i z, m (4) ^ TlicM M % agriR 

PTx„i-> Pz^TPx„i-^ rzi3T^{ni}ai^{X„)^BTqEBaqi^|l 

. ^ B w rwn# sFT I, x <2 % 

lira d (PTx,^, TPx„i, a) = 0 

aRf:X%IT^a%M 

d (Pz, Tz, a) = 0 

(JRf%d^tcRfl) 

aR5, Pz = Tz \ ^ wmQz = Tz 

<3m (1) ^ X = X 2n cTSn >•= z ^ #TRT ^ ^ ^ 
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t?*To tpro ^ '3rf^ TPTJjr 


d iz, Tz, a) < 


(A + DA) 
K 


d (z, a) 


qf^Rcf; Tz= zf w JT^ z P, Q, % I 

feS SBFTT OT?IR I z 1 1 

^ P = e ^«Tr T=1 (cI^lW Uf^f^sm) % RTST 5rf%toT ?Tcf (1) cf)T 

aiBqRR ^ 1 1 5^! B= 0 r= / % m 91^ (1) % ORPk 5Rr 

%T srailf^ IrII qf^?JTlI^4^B = 0^?fr%-3'3TT^^ ^ 

3?s? W qqi aiFT^ROT 5int 1T%T 4 % inn ^ || 
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1984, 28 (76), No 3, 259-262. 
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fit ^ Twfe 

<!<Jo <!Wo 

ft’IPI, Sira^ fWdi^ fR ^ I -466001 

m 

qRo l$)o HltMilrK RSlf^URPI , %CPI?, ^qitl 

[IfRr-^^12, 1996] 


WTOT 

5W ^ ^ 5*1^ ^ Fimr ^ ^ I sit ^ 

% aM aa asRir 1 1 


Abstract 

Common fixed point theroems in bimetric space. By M. S. 
Rathore, Rajaidia Deshmukh, Department of Mafltematics, 
Govermnent P. G. College Sdiore and Anil Kapoor, Mathemelcs 
Department, S. C. Govt. P. G. Coll^ Bairagarit, Bhopal. 

Inspired by the result of Rajesh Kumar Pahde, in this paper we 
shall prove a fixed point theorem which generalizes tire theorems 
doe to Miaia arid Iseki. 


UMMdl 

^ ai%i 1 1 
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142 q*To qio ?r«IT 31^ 

1 

^ ^x ^ wt^ % ^ ^ d cT«Tr 6 ^ I 

(i) d (x,y) < 8 (jc,y), x^f y % 

(ii) X % J# 

im)T:X-^X ^Iclcr Sfcrf^ (mapping) %d ^ ^ 

1 ^ra% 8 (lx Ty)^K\bix,y),Xiiwm Px,y^ ^ ^ 0 <K < 1 , 

^ x^ r cfiT f^rawR 1^ 1 1 

5 M wit % 'iR'jir ^ ^ ^ ^ ^ Fnw 

^1 

5^2 

W I^X ^ (metric space) % ^ d cM 8 ^ f 

ii)d(x,y)^ b(x,y),X -^Wx, ^ M 

(ii) X^ f jrf^ 

(iii) ^ h(c|R| 5|''I (mapping) f, g : X -> X^drT f d % 51% cT*lT 

5 (f{x\ g (y)) < aj 8 (X >>) + 02 { 8 (X /(x) + 8 (y, g (y)) ) 

+ a3{8(xg(y)) + 8(y,/(x))} 

X^ 51^^ X y % 'IT^ Uj, a 2 crar 03 ■ai^ f aj +202 +2a 1 M / 

w g^ ^i 4 RiK ^ 1 1 

51^ II^ t ^ 5r%T 5|5t Fnw ^ 5jf) 3T%T Ci5t ;F 8 nW 

5 ^ 53q^ JlM ^ ?l5%t ll 

3 

’IFIT fext^ ^ I ^ d W«1T8 ^ f %) 51 %^ 

cfnj^ ^ I 



.143 

(i) d(x.y )< d(x,y). wmx,yk 

(ii) It/ % 

(iii) ^ Miclf^=|u|/, g:X-^X ^It/^ 

B{(x),g(y))<ajHx,y) 

+ fl2{8(x,/U)+5(y,g(y))} 

+i32{6(x, ^(y)) + 5(y,/(.t)) } 

, - f 5(x,/(^)) 5(y, g(y)) 6(x,f{x))B (y,g(y)) l 
8(.T,y) ^(f(x),giy)) J 

f 5 (x,g(y))?>ix,f(x}) + biy,f(x))5(x, fix)) | 

I 5(.i-.y) + 5(y,/(a:j) J 

HWji; y % f ^ fl/ , 32 - ^ ^ ^ ^ ^ 

a, + 232 + 232 *■ 2^4 + 2as<l ^ /cTSTf ^ X I 3ifMPT ^ ^ ^ cIT 

yFfT IjCo l MR'HifNd '31^ { A„ j 

Xi = /(Xq), X 2 = giXi) 


•*•2/1+1 ~ f ^-*'2/1 ^ • -*2/i + 2 ~ S (-Xt/h- 1 ) ’ ” “ 0,1,2.... 
mIcIsI'^T (A) % ' 5RT 


5 (Xj X 2 ) = 5 (/{xq) ,gixi)) 

< 3[ 5 (Xq .l'[ ) + 32 { 8(-Xo, •*! ) “*■ 8 (X| .1’ ) i 
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q?ro TT^, TT#5 TF^fJjT 




+ flj {5 (X'O^AH) + 5 (a-, Xj)} 

[ 8 (Xq A, ) 5(Xi X 2 ) S (X() X) )8 (X| Xt ) [ 

S (X()_ Xj ) 5 (X[ X2 ) I 

5 (Xq X 2 ) 5 (Xq Xj ) + 8 (Xj Xj ) 5 (xq X[ )j^ 

8 (x'o, xi ) + S (Xi xi ) 



8(x, X2) < 


+ <^2 + ^^3 + ^4 + 

l-a2-a'^-a^ - 


8(xo, Xi) 




= A 8 (Xq X, ), 


wnmi 


a| + 02 + ^3 + <-14 + ^5 

1 - 02 - ^2 - 04 - Of 


® (■*«, ■'»f + 1 ) - 5 (Xq_ Xj ) 

lift 

m > «, 8(x„, x,„) < ^ 8(xo.x,) 

wr I {x„} 31^ H % 1 

8(x.)()s8(jty),A- UTO x,y % M 3Rr: {x„ } Id % 

afti 

X aftFTO (ii) ^ aRPf^ d % sift ^ I >31^; {x„ j IJjr ’qaj #RT ft=5 ^ 

#I?II I X 3Wf^ 

lim (X2„) = « 

/I —^00 



^ nipl 145 

/(a) =/ lim (X2„) = lim {/•a;2n) = Jf2n+i + 1^ 

n -4«> n -^oo 

'31cr:af^f^l/SBrX^t 

^ ^ % 13TcT?T ^ RaolMI ^ H^RTT I fa ) = ae?^ H 

fSt^f^arr g ^BII 

^ 1% a ^ V ^ ^ 

8 (a,v) = 5 (f(u) g (v)) 


< Oj S iu,v) + aj { 8(a,/ (a) + 8 ( v,g( v,g( v) ) } 
+ 03 ( 5 ( a, g (v ) ) + 5 ( v,/( u))} 


^ „ j S(u,f(u)) 5 (v,g(v)) . 8(a,/(a)) &(v,giv)) 
^ 8(b.v). 8 (/^(u),^(v)) 


+ ^5 


J 8(a,jg(v)) 6 (u,f(u))+ 8 (v,/(a)) 8(a,/(a)) l 
1 8 (a.v) + 8(v,/(a)) [ 


< (203 + 0, ) 8 (a, v) 




(203+flj)^ aj+ 2 a 2 "*' 2 o 3 + 2 o 4 + 2 fl 5 < 1 


31cr:/ ^ '3rfl^ frai % 

feq ftp n 

1. 82 = 33 = a4 = 35 = 0 f (x) = i (x) ^ ^ IT^ 1 Mi'<i ^ i 



146 t?*ro ipo TT^, Tl#5 TTST^ 

2. a4 = a5 = 0^^?^Ii^W2yr<ftRnlt 

4 

*TRr ^ X I ^ 5 I crm r, ( i = i, 2..., k) x 

% srfcrf^RPJff 5 f 5 r ’Tte 1 1 

(i) d(x,y)<5 (x, y), FTO" x,yeX, % 

5 f% 

(M)TiTj = T}Ti{i,j = l,2 ,k) , 

(iv) SH ^ ^ a^iilM f 

(ni j, ffij . . . . , t\) cWT ( W; n? . • • • > ^ ^ X, y ^ 

8 (Tfi .:. rf (*>, (X) rfi T ^2 T^k(y)) 

^ai 8 (x,y) + a 2 { 5 (x.rfi * (x)) 

+ 5(y,r,"i r 2 " 2 ...rft (y).)) 

+ fl 3 {8 (x,ri”. rj'2....2\”* (y)) + 5 ly. r/". T{"2 2t"'* (x; 

}8 (x.rf. Tfi....T^i (X) 5(y, Tj"! T^x... 'qt{y)) 

8(x,y) 

8j^x.rf I r 2 '" 2 ....rfi(x) 5(y, tj‘i rf 2 ....r*”t (y)^ i 
8 1 T^2....T^k(x)), rf 1 'q2....T^k (x)^ j 
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^ 5 ?%I 

fSfj;, rfi (y)j 5 j^.t,r,'”i Tfi...T,^-k (^)j| 

^ \ 5 ( X, >’ ) + H y, Tr '.T{‘2 rf * ( X ) ) ~ \ 

[ + (y,r,'”i Tf2...Tf-k (X)) S {x,Tf^Tf2...J^i (x)) ] 

I 8 (x,y) + 5 {j,rf ! 22’"^ 2 ft (A-)) I 

'ff5T fl;, flj , cRT ’3FpT f + 2 02 + 2 a 2 + 2 a^ < 1. 

HRT 

/= rf 1 Tf2....Ti'‘k, 

g = Ti" I ni.... T^k 

#/ W g ^ f StfcT^ ( A) cir ^ Cfi# f 51^ g '=81 A ^ ^ 

^TTcf u ?I^1T % 'STcT: 

/(«) = ^(a) = a: 

T i (fiu) )^Ti (g(u )} = r i iu) 

f{Tiiu)')=g {n(;t))= J/(u). 


2 ^- 


k) 


r^'4 % f cT^ g 4iT i /c!^ g ^5 tlW ^ •jHacTRcn' ^ 


T,(uy^uii=h2,...,k) 
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r^o X^o cTsrr TTJTJjT 

1. %o, Rend Sem. Mat. Universita dipaddva, 1975, 53, 13-14. 

2. 3nfo, Introducex in teoria punctelor fixe 1973. 

3. *!T15JT, tn^o ^o, Rend. Sem. Mat. Universita dipadova, 1968, 40, 139-143. 
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IJlo %o ?WI Ito gi35T 

W!I9^ W 1 {^o no) 


[•IlTE-ftRr^ 28 , 1995 ] 


1 V^ 

rm ?Fr ^•spf M 

{b^cxisnx-a^smitx) = ^ B^.{x) 

n^O 0 

Abstract 

Taylor summahility of conjugate Fourier series : By S. K. Bhatt 
and P.D. Kathal, Department of Mathematics, Govt Autonomous 
P. G. College, Shahdol (M. P.) 

The object is to prove an analogous theorem for Taylor 
summahility of the conjugate Fourier series. 


X ^ •^' ) = S ^« (^ ) 

n=0 * n=0 

1. W^fix) e L (0, 2 31 ) ^«IT 'TW % 2 jt ^ '31^^ 1 1 ^ 

wr /(jf) ^ M ^ 


149 


150 


t^o %o v[^ cfan’ fro 


X (^n cosAia bn sin x a) = J\ A^j (x) 

n~0 n-0 

liTT^f^^nrfTll W/W^%44r4^(Li)SlTrsTTf:f^£Tr^^ 

£ (b„cosn x- a„ sinni) = £ A„ (x) (1.1) 

rt = 0 « = 0 

2. qf^»OTiq qf «%cf 

qftqro : wn {a„, k] 51^ qfMqcf 1 1 

(l-,y.^l e'v _ “ ^ 

(l-r 0 )" + * 


^ o<i<iqq(re)<i 




?■« '■ = Z '^n.k h -> 5 oo 

Jk=0 ’ . 

M cBft I ’31% M £ «„ tof5T 3TTf^ %W S„ I 

% I 

f%r ^%Rt W I 

' ^ (t) = f{x + t) + f(x-t) - 2S 

^ is,t) = l + r~ - 2rcosi 


()) ( t) = tan * 


r sini 


(^l-r cosr j 


^f(x + t)-f{x-t} 


^ flixfR ^ ^ 45lRii< 

■M Tc %i s% Rjs %rr 1 1 





t 

4>(0 = J l<t>(«)l du = 0 (t^) A > 1 
0 


\(l-r)lt/«)“ 


<|) ( 0 -<t>^ + ^ n 


exp 


-hrt'^ 

2 (l-r )2 


= 0 

^ Ti Ei^rr?T^ ti M I A„ (x) tcR 

ti 

5^: ^ ^ ^ ^ M TTT 

^ to I :- 

i 

( = 0 (t)^-^{ 0 

•’of 

limf l¥(f)- - yQ±M n }l eos»r/2 = 0 

n ^ CO 2 K/n i 

Wti^steitIi ^«p3ft(i.i)^Ei5’^3i^/(x)ci5t^iEictoJr(Ei)li 

FTRT ''sto Mf (1.1) 3T yHIcbeitolT 5f^ 

%l 

a^ : ^ 

t 

'i'o (0 = ll¥o (“)1 ^“ = 0 

0 

M ^^'41 43R'M< (1.1) 3T % 1 

5[%1 sf^ f%5 to 'Sllctof '3MS!^I^ to I 
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T^o ^eiT ’^o ito 


^ 0 <t<TtT^ A= 


. [n f + (n + 1) ([) ( i, 1 ) ] = 0 


= 0 [ exp(-A(n + l)/^)] 


^ 0 <t< 

n 

aira^O.i) WTSRrflsf^wtl 

d, (if) = tan-i J ^ ^ 5raR ^ ^ 

^ ^ ' l-rcosf 


<t>(^,0 = 1(0 ■ 

^0 < i + (0 < 77^ 

(1 - ry 

(3.3) ^ (sinS) < 0 TT^ tHlcHcb" 0 ^ ^ ^ (3.2) ctiT ITRT 

^ mm 1 1 

: 135 ^ qj^RiK ( 1 . 1 ) ^ 'Siif^ ^frnw 5„ Rft 1 


% 1 
^ ^ 1 ¥ coti/2 dt = 1 Vo (0 


COS (n + 1/2) t 
2 sin t /2 ^ 


S„-^Jv cotf/2df = -^ j Vo (0 cos nf cot/2 dl + — J Vo(0 sinn/di 


^ V cotf/2 dt = I Vo(0 cos n f cot l/2 d i 
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7Z 

j \|/ (0 sin ntdt -> 0 
0 



I ¥o( ^ dt - - ^ J \j/q (r) cos n t cot t/2 dt 
^0 ^0 


% wr ^ ^ ^ 


j ¥o(0 cosr/2 dr 
0 


j_ I Vo (0 a-ry‘+‘ 
2rt I tan t/2 , .'LL 

0 iP,s,t) 2 


cos [nr + (n+ 1) <j) (5r ) ] 


n 

j V(0 cotr/2dr 
0 


X f Vo <0 ( 1 -r)”-*-^ 

27C ' tanr/2 (/j, i, r ) 


cos [« r + (n + 1) ([) (5 r ) ] 


K 

J Vo(0 dr 
0 


2k 


(1 - r)/n 

J 


0 


+ 


{(l-r)/n}“ 

J + J 

(l-r)//i {(l-r)/rt}“ 


Vo (0 
taiir/2 




cos [rtr + (n + l) ()>(5r)] 


X. 

2 K 


V, + Vt + V' 


, 1*TPTT 


^ 0 < a < ^ 
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3ncB5R (3.2) ’'R 


I Vo (01 (_n±} 

1-r 


IVil ^ ,/2 

< 2 l\|/o it) I 0 


^ n ^ 




/ - \ 


Ivil = 0 


1-r 

. y 


0 


0-r^ 


V " y 


=0(1) 

^ W ^ OO A > 1 t?40 < 5 < 1 

Vo (o I 

IVjl < J ?- 0(1) 


(1 - i)/n 


[(l-r)/«r 


^ 2j 


(l-rVn 


t/2 


Vo (O 

t/1 


0 ( 1 ) 


= 2 


7'*'o(0+ J ^ ^o(0 


[(1 - r)/nf 

-l(l-r)/w 


= 2 . 


[O (f^-‘)] 


[(l-r)//i]“-i [(!-/•)//.]' 


'(l-r)/n 


= 20 ( 1 ) + 2 


0 


r^A-i ^ 


(A-l) 


+ 2 j 0 (t^- 

(l-r)/n 
((l-r)/n]“ 


Ml - rVn 


'^)dt 


=0(1) 
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3q¥-3qfn -> oo wl]^ 0 > 1 0 ^ a < 1/2 

3^1: ^liebdH (3.1) ^ vjm<A ^ ^ 

Ivjl <j 0 [ exp {- A(n + l)/ 2 } jf/r 

[(l-r)/ii]“ 


= 0 


0 


r n« 1 

(1 - r)“ exp A (n + 1) 

n 

2a 




n“ 

. 0 (1) 

_(n-r)“ expPn*"^® 


/ lYoCOli* 


[(l-r)/«r 


= 0(1). 0(1) I <t>o(0^^n^^% 


=0(1) 

??T JrajfT 51^ ^ viMsfcl 3'’^ ^ I 

^tRrai-HT'R 

^ ir7=r ^ xjto w^, ^ciri^fcT jiM^f 9rw«i5l^ w 

^ ^15#^ aiH |'3rr, -aimR 1 1 

1. g*tf, ^ W?! ^ ’qi^ 1990, 33 No. 1 

2. 'ariTo ^o, trf^ 1981, 24, No. 2 



Vijnana Parishad Anusandhan Patrika, Vol. 39, NO 3, July, 1996. 


[ SIH - ^ 1. 1996 ] 


TOT 

JR^ aw ^ ajiw % H - wr % M wrajcr aa fear 

w li 


Abstract 

An integral involvingH-function*: By V. M, Vyas and A. K. Rathie, 
Department of Mathematics, Dungar College, Bikaner 
(Rajasthan). 

In this paper an integral involuing Fox's H-function has been 
evaluated. 




H-wr ^ aa5R 




1 (dj . ep p 

i(bj,fj)q 


= (211/)"^ Q{s) zf d s (1.1) 


W L qef) I ^«?T aF[?f W I 1% W-WR W 
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aiW cWT 


% I 'Srflw 'vijrTOt ^ 'SR#*! ^ jn^r ^ I twr 


e ( 5 ) = 


Ur (bj-fjs) nr a- aj+ ejs) 


nr (l-bj +fjs) nr iaj-ejs) 

y=m+l y=«+l 


wiwn^^i ^ I % Hwr«i3(i.i)’jj>fcT?iT #iT ^ 


0 > 0, largzl < 0 


0 = I, fJ - I. fJ + X - Z ej 

j = 1 j ~ m + 1 / = I j = H + I 


2 . HR! V^m 


jc^“‘ {l-x )~2 2fj a,b;a + b + -;x dx 


n r (c) r| a + ft r c - a - b + j 


{ 1) ( 1] ( 1] I 1 

r fl + - r ft + - r c-a + i r c-ft + f 


^ Re (c) > 0. 

3 . gsq 




J xf' ^ (1— x) cii b *9 Cl b + ~ I X 

0 I ^ 



H- 'SrTT clM 
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n r 


X Hpn 
1 ^ 

a + b + ^ 

2 . 

J 


X 

1 (flUej)p' 

zx^ 

l0jjj)q_ 


dx 


d + 


1 


1 


^^2 

V J 


rjTn n -h 2 
^ f^p + 2 q + I 


r 

(1 - c,X), 

[ 1 I. 

- - c + a + b. 


Z 


K 



(3.1) 


'jT?T X > 0 , Re (c) > 0 , min 

1 < 7 < m 


Re 


^ !d^ 


C -h \ 


fi 


> 0 , 


nun 
l <j <m L 


Re 




c - a - b + X 


fj 


>-^, 0>O,largzl< 


W e ci^ I ^ (1 .2) ^ fell W 1 1 

4 . 

qRuim (3.1) cSt cB;r^ cE M (3.1) % ciW ^ cl^ I t ^ f I 

hR^NI (1.1) % f, ^ sFT f 

^ afcra^ % tST I, M '3IP?lfel ^ ’TF W TO (2.1) ^ 
^ f 1 qtt ^ ^ ^ TO TO I — 


n r 


a + b 


I = 


n 

+ 

r 

^ M 
+ - 

2 

V J 


2 

V J 


(2no-‘ 1 e(5)z' 


r (c + x s) r 


c + Xs-a-b-^ 


c+Xs-a+- 


c + Xs - b -h 


i 


ds 


X 


r 


(4.1) 
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%=T aM ^TKrr %o 


3TW (1.1) ^ WMT % 5?: H-WT.^ ^ WlfecT W IITH ^ |i 

5. 

^ //-q^, qi^qiT % g ^ % fq^nf w ^qi^fq^or I <m: % 

G ^ ^ ^ ^eqiw sth ^ f i e.^ w wichd 

SRT f^rq^MT ^rar li 

SRT ^Icbc. (3.1) qq Mqi<ui' f^i%R§rcl' ^ 1^ w I M 

qR ^ qqnflRr tor qn^ I 

j‘ (l-xA 2F, 


a,b: a + b + - ; X 


qf^ j = 0, 1, 2, 3, 4, 5. 


fjmn 

"pq 


X ^iaj,ej)p . 
^ ^Q>},n)q 


1. w?r. #o : 53^0 ^o fl?ro ^o, 1961, 98, 395-429 

2. fOTR, ^o tT^o ^o, ^o.JR-o 1964, 15, 239-341 

3. aro, f^?q%q qqr %o : %q-o ( qqjRPPf ^4)^d ) 1996 

4. ^o 1^0 ; q|#o TefHpjt %o q?fto, 1958, 3, 196-198 

5. an?-, f%Sfqqt5T cTOT TT^l, t^o %o : f^trnfR- 1995 
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#fcT tnf§sj^ 

sno wflf? 3fm (^o ro) 

[jmr-^s, 1996] 

mm 


Abstract 

An estmation of disease occurences in Epidemiology with 
special reference to AIDS. By S. S. Misra, Mathematics 
Department, Ram Manohar Lohia Avadh Viswa Vidyalaya, 
Faizabad. 

One of the epidemiologists most basic task is estimation of disease 
occurrence in the group of people. Here Maximum Likelihood 
Estimator (MLE) for Poisson distribution representing diseases 
occurrence with special reference to AIDS is being discussed * 


^ ^ ^ % 1 w #PTtr ^ ^ ^ wr 

% q*To 1^0 m fen ^ T^r 1 1 
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tT?ro 


^ w^n fell 1 1 'sn^ifFr ^ ai^n^T f^Pi^ ^ %r, cw 

^Flffjfttx^^ #TTM % 3TSZ(M ^ ^nW |'3TT 1 1 

vSTW FT ^ ^TH% f % {^) T«IF^ W( t TT^ % #Tf ^ ^ifel M 

I w #iTft 2FT igTRT #nf ^ wr % ttf^t ^pm I i FT ^^TT ^ ^ncfzxr #nft 

% XFsRT ^ Rh 5RFR ^ clfT^lci fe^TT 'jp TTP5PT % I 

P (X = X) = exp (-P) tiVx! 

xJIFx RtlfRp (xSFFt-^3TP) '3Tpf^ ^ ^ pRp PT^ %# 

}X xplFPT '3TTPFr cfJT ^TJxft'F t f^TTPFT '3Pc)5^ f^PTT XjFTT % I 

TJP^P) Ti4)cb<>Ji % ^ST, xpiFR ^tTPter Ci5t cZTPgiT #TTtt F (cPftF 

t ^ P^Pig;) % ^ ^ xjtT TT^ 1 1 n CRT ipro i;t^o f o a ^ ?fr 'STNlcft 

'« (FTftiFT ^) HRT W^o q^o ^o A/PT #11 XPF A %# cf5t TT^ cTSP PT Hjf%5 cf^ ' 

I I PF XR Pf aiTcT^ I ^ ^ cRI^ttRT #^<3# TT^T MlRlchctl# 

W 3fIT^R^ ^ TTxj^ % ^ qWT §p: 'cbl’Xbl^'Tl 

#1T c^ WIT P«Tcr p# 1 1 qPT ^ ^fWT TftPT'pt cCT ^l5t WIT xgiFTP 

'3TI^ % Tfjf^qq (Gaussian) '-ai^RZ^ ^ #PT ^jncP % I 

2. qiH % 3ik?f ^ f^s#!Fi 

c#^ qq ?Jlc||'Wc|T^T % gTHPPT xr sjh ^ cit PIpcfl wpf cfiT ^ qpo >311^0 
^o % CRT q^ cfjRcp % I 1647 %TT PiqcU xiqysif % #f;i % cfFP qpo 311^0 
1^0 ^ ERlFPi ^Rt cRit I f^RT% TTWr 98820 cqfe-cT^ ^ 1 1 Ijxi^ 
Pf% ’<ITFTP 'STTcIFT ^ q#r cji# IR FT |q TT^ % M TlFlflRT (#T) £R1 PTcR 
qpo v-jpfo #o % qqo q?ro # Ci5)- TjTjpq c^ ^ ifF 1647 #TT 1 1«RT% TPTcT 40.6 
PFPR fcRTfR ^ #1T 1 1 ^ lri^§f PfT I FBf^ Plf^PP yf^chdP IR# ^ 
RF 1 1 FT '3TT2rR F PWT 95% SRI#i^ #TT 1567 qq 1727 % pai M 1 
'STI^o ^o tlRlf ci5t TfMT q^r 3?fe-q^ % RpiRiq #qr xpiq pt W TT^TT qFT ^ 
3TFTKft F (FTfrtRT ^) q#fr I WIT % Pf 0.01585 qq 0.01747^ 5# 

H|% cH^ 95% qF^llRT 3RRIW % Fq #fr I 



^ WI5RT CRT ^ 
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3. 

^ f^ ^£ni?R C^ ^ JT^fiR ^ OiTOcft ^ (f4tRT 
fe) ^ v3TR[5^ ^ I 3iTSTR ?R% JHM m JIW STSzm ^ 

ll ?# JPfiR ?R 3PT %lM ^ ^ w 311^ ^ ^ ^ ^ ti 

1. '3?fiRir ^Rtferr ?raT ^>111^ «flcii«ci, siwitl^R, ^ ,.#o ^o i^o 

iT^Rf M 1994, 4-8 
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^nror 

jR^cT w ^ qqffr ^nw wr nfMg' % 95tf^ M' # sp 

FnftcT q^j- ^ I i 


Astract 

Summability of Sp Furier series . By S. K. Bhatt. Govt 
Autonomous Post Graduate Degree College, Shahdol (M.P.) 

Sp summability of Fourier series has been established under 
generalized single condition. 


1 . mRmimim 

uRmWI 1 : >31% ^ 3rif^ ^ 5„ % «ncTT I, %T s 

0 

^ ^ 5p %wi%T ^pndt I 


= I (1 -p)^^' 


P + k'\ 

k 


Sj. — > s %)■ %r p 


— ^ oo 


?r^o < p < 1 % 


(1.1) 
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q?ro %o 


W W1/(JC) ^ ^ £<| - < q H 31 TR aRRM (-n.w) ^ 

w 2 jc % 3prdf % 1 

/j + 1 <» 

^ + X (^n COS”^ + K sinnx) S X ■^nC^) 

CO 0 

WT/W % ^ '+1R<J< 1 1 

4iw(^4i #®!rr3itxi^ I 

<t>(0 =f(x + t) + f(x-t)-2S 


2. UWW’il 



#5#, ^:TT^, %5R, Sa, F(aq) Hcbci4l4dl m 31WR 
5RT ^^45^ hRi«|'^ 1 ^ W t i 

^ ^ W Wm % ^ 5|5t (C, 1) ycbd’llildl ^ 5r^ 

^ ^ li 

A: ^ 

t 

^ (t) - J (p(u)du = 0(t^.), — > Ot^A > 1 

0 , 

^ ^ (1.2) #rs% (C i) 1 1 

51^ ^ w sf^PT 411 5p Ti4icrta ^ 1^ wr 1 1 


Ji^ 1 ^ 

t 

® (O = j 9(M)d« = 0(r^), A > 1 
0 


(2.1) 
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t 0 

(1.2) ^fpT5 ^f^5p I 

3. 3JR!5R : ^S'qflrR 5^1^ ^ ^ SrrarRf ^ ^ I 


'3RTW0 < t < Jt^f 3|^A = 


n 


(l + p)2 kP- 


> 0 


( 3 '. 1 ) 


; — = 0 j^exp (- Ap r ^ )j 


(l + P^-2PcosO 2 


sm 


(p+l) (p(r,f) + - t 


= ii + (P+l) 


ct^ + — 


1-p 


02) 


SirajeR (3.1) ^ q# (3.2) ^ SRT ^ ^ 1 1 

5^ ^ vshhIti 

fe?FTT9t SRT qilfelT M (1.2) % 3rif^ qWW % fen W 1 1 

5„ - 5 = - J ^ sin (n + dt (4.1) 

” K t 2 

0 \ J 

(4.1)^5p^MM<'JIWTI^'7T 

7C oo 

S%-S = -l^^ y (1-P)P+1 fp + it">p’^ sin(A:+ l/2)rd/ 

0 ^ . = 0 [ ^ j 

31 ' I [ “- (l-.pe")P+‘ 


_ Jl J .sill 0 — PJ^ sin|(p+ 1 ) (p(r , f ) + f/2}d/ 

^1 + P^ - p cos ? j - 


31 •' t 
0 


(4.2) 
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3!^ <p (r,r) = tan"* 


f psinf 


1 - Pcost 


- S = - 

K 


! M . I 

0 

p p 


0(t) g-By-*-* 


^ ^l4*p^-2pcosr j 


sin{(p+l)(p(r,0 + f/2}rft 


= -fr, + r, + r, 1 *iht 

It L 


1 -r i2 ^3 


] 


31^ 0 < a < 


'jHItfceH (32) ^ t?? (2.1) ^ ;3^ ^ ^- 
I Til S J 


-£i_ 

1-P 


= 0 


= 0 


= 0 


Na-P)/p 


i-p 


(«P (O)rft 


I [^(01 

l_p ) 


r ^ > 


rfi^l 

A ' 

1-P 

V ' J 

0 

LI <’ J 

' 


=0(1) 

< P < l^p -»«>, A > 1 


(4.3) 


(4.4) 
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^SfT: ^ ^ t 

[(l-P)/ri“ 


ITjl < J 


Mlii 


dt 


(l-P)/p 


4>(07 


f(l-p)/p]“ [(l-p)/rf“ 


r 


\i-Wp (i-P)//> 


-ii(i-P)/p]“ _ ; 

p)/p 




J(i-p)/p 


=0(1) 

^ A > 1 TT^ 0 < ;c < 1/2 
JT: vuichcn (3.1) W 97 * 

I7’3! < J 0 {exp i^A(p+l)t‘^)] dt 

[(i-pypf 

a ^ 

= 0 — ^ f ^TT; — a,. , 2 ai j (p( 0 ^(^ 

(1 - P )“ exp { A (p + 1) 1 0 - P)/p ] } J- _ J 







( 1 - p )“ exp 1 


!’) 

(i-3)2“-i 


! p2a J 


=0(1) 

J <p (0 


( 4 . 5 ) 
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x^o %o 


= 0 


p ^ 1 

[(l-p)“ expfp 


= 0 (1) 


oopi^O < a < 1/2 

?1^P - Aj^l + ij (l-p)2« 

^ ^ (4.3) % (4.6) % mm ^ 

S^- 8 = 0(1)^^ p ->oo 


(4.6) 


f»a«dl-in*R 

35R^ xm ^ cj>3^ i;^ SRT ^ ^ 

cf^ ^ ^ ^ ^5^]^ 


f*v - - 

1. ^o T^o, Divergent Series, Oxford Clarenden Press 1967, Vin cTSfr DC ^ 
178-226 

2; ^RI^, wo wo, 'SfJPIH qflR5r, 1983, 26, No 1, 

3. Wf, Wo ^o, xftwo ^ i^Sfqf^irWT, WR 

4. %, WO W ^o %o, 1990, 32, No 1, 

5. ##3T, 3tRo wo, ^ f^®, 1965, 8, 797-808 

6. ^o wo, ^o ffHfo , I960, 12, 660-73 
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wror 

TR^cT !NiT ^ ^ ^ ^ <n4[$d' WT % TOR IJsff Pl<t)W^T 

I |Srr 51- ^ 9nPRr %\ ^ ^ q# 

w 'iftPRr ^prraoT fRBit ^ f ^r% (^pn^) ^ 

^i^R ^]§*T<jf % ^ ^ ^ % ?u"4ffci-^i>5Pr ^ ^rar w 

%l 6Rr # ^ % ireR ^ ^ ^ % tow w 

%i 

Abstract 

On certain expansions - 1. ^ H. S. P. Shrivastava, Department 
of Maths, Government Arts and Science College, Radam (MP.) 

The aim of the pte^nt papa* is to evaluate firstly the twelve basic finite 
integrals involving Jacobi polynomials and the product of Jacobi 
polynomials with the generated H-function of two variables. Then we 
derive six expansions formulae for the generalized H-fimetion of two 
variables in seri&s involving Jacobi polynomials we also derived some 
int^esting expansions for different fuhcticHis. 

irenw 

^|tgR5fl2, 13] ^ 51^ % ^55^ •?rRT^ % 5RT ^ ^ 
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SRT ?Wlf^ ^^I%?!Fr ^ air ^RfFRR I) I 

Zi (^Op^'>Ap^>A'^)) ■ ((Cpj>^Pj)) 

Z2 <(\:\.B'e.)) : = ((4-n,)) _ 



= n V Qi(s)Q 2 (nz\ z^dsdt 

(2niy ^ j. 

m 

n r (bj-BjS-By) n r(l -a.+A.i+Ay) 

^ V( 5,0 = — 


"1 

J| r (1 - bj+BjS-^B'jt) n r (a.-AjS-A'j) 

j=mj + l y"«l+l 


rir( 4 -Z),^)‘rir(l-£j + C;j) 
* 2 iW = ^^V- 

n r (i-dj+Djs) n r (c.-c.s) 

issm^+l J=iij +1 

«3 • "3 

n r tf;-/;0‘ n r (1 Cj + Ejt) 

22(0 = 

nr(i-^+f}onr(«:,-£,o 

y = m- + I J=« + 1 


^ ar zj, Z 2 ^^ ^ t, ^ ^?iT «i 5 f Hw<?i 

aj, j = 1, 2, .... /7i :Cj.j= 1, 2 i^; ej, j = 1, 2, ...., pj : 

bj, J = i; 2, ...., q^\dj,i=\,2 , ...., q2-.fj,j = X 2, q^, 

^ '3f|< tj^ld Aj,A j,Bj^Bj,Cj,Dj,Ej,Fj ^ I 

Pi, qi(i = 1, 2, 3) 91^^?: 1 aw 


0 < nil < qj, 0 < ”i < Pi 

(1.1) aTR ^ t ^ I 

1 1 
I arg (zi) I < - A jt , I arg (Z2) I < 2 B It , 


[ 26 ^ 31 ] 


mi,ni. 



f®sraiT-i 
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A * X A,. + Xfl,. + I Cj + ^ Dj-^ Aj-'^Bj -X‘Q-X Dj>0 

Jsl J=s 1 1 Jr I Jr.)|4 I J= Wfj + 1 j=n^+l J^W^+l 

“l "l "3 Pi «l ^"3 ^3 

A',+XB>X £,+S ^"3 > 0 

j-l j=\ j-i j=l js=ii+l J=iiij+i J=«j+i j=»^+ 1 


P s min 


B. />,• 

1 < i < OTj 


j2smin 


1 < ;■ S % 

Pi F; 

1 < i < mi 


1 < r < m3 

^ H-'s^FT ^ ^ w ^ ^ 1 1 


'd4IS<u|l<t 


+ 1 , n, + 1 : (ntj Bj )6; ( Bjj 

p, + 2 , 9| + 2 : [pj, 92 ] : IP 3 , 93 ] 


Zi 

^2 


i^;k,k,),abg_;Bg_,B'g}) iy;k,k) 


( (‘-'p, » <^P2» ) ) ’ ((^pj’ ^pj )) 

((^93;V> 


+ 1, /ij + 1 : 

"p, + 2,9, + 2: 

(l.l)^ MR^lf^d cb^< H^^^^^W^^H{zl,Z2 ) SKi I 

2. ?<Ef ai5*M FT P„^"’ ^ '^RPld FTra^RT 


2i 

^2 


(a;ifc,jt), (5;fc,*) 

( p; k,kr)ji'i ^q. » 9 Kk) 
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icpo' 'ito, 




1 

J (l-jc)*(l + jc)“ (Jt) dx 

^ 2q+s+‘r(p>l> r( 1 ^-g + n) r(-n-a) 
rt! r(2+rt+p+o) r(i+rt+p) 

^ ra+g+B+t^ r (i+B+n+t) rca +B+t+w-g-o) 
^ t ! r(i+g+P+n+*-o) r(g+k-g-p) 

*3=0 


( 2 . 1 ) 




/? e (p + 1) > 0 , /? e (1 + a) > 0, /? « ( - rt - cr) > 0, /? fi (1 + a ) > 0. 


Reia + ^ + n + k - p-o) > 0. 


1 

J (l-jc)P(l+;c)<=' P<“’P> (X) dx 
-1 


_ r-ii” r (g+i) rg+p+rt) r(-rt-p) 

n! r (2 + rt + p + o) r(l + rt + a) 

“ rg + B + rt + ifcl ra+a + w + *:) r(a + B + rt + Jk-p-c) ,2.2) 
it ! rg + a + P + rt + fc-p) r(p + l:-p-o) 


/ic(a+l), i?c(l + p)>0, Rei-n-p)>0,Re (rp)>0,Re (1 + P)> 0, 


Re ia+b+n+k-o-p)>0 
' i 

J g-x)Pg+jc)°p„^“’P^(jc) dx 

-1 

_ 2P-*-<^+* 1 (0+1) r i(p + i) 

~ n ! r (p + rt+ 1) 

" r g+q+rt+fc) rg+p+w+^) rg-B+ro+g) 
^t=o it! r(2+ifc4p + a) r(2+rt+fc+a+a) 


(2.3) 
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^ fi(o + 1)>0, /?e(p + 1)>0, i?e(I + a)>0, /f c(l-P + n + o)>0. 
1 • 

-1 

_ r(q+i) r(p4-i) 
n!r(l + n + a) ^ 




" rd + P + n + l-) rg+n + ifc + q) rd-q+Jtr+p) 
^ *! r (2 + jfc + o + p) r (2 + n + *+p + p) , 


(2.4) 


l?e(a+l)>0, i?e(p + l''>0, 2 fed+P)> 0 , i?e(l -« + !:+ p)>0. 

1 

-1 

^ 2P+q+‘r(a+n rro+n+n n-p-n) 

/I ! r(2 + /i + p + o) r{-p-a-l) 

^ r(~<x— p— /n~i:)r(~i~p~o~i^‘)r(i~P'^^'t~^) , / 2 5) 

1 :! r (-p + fc-n-p) r(-a-p-rt + l: + o) 

iJed + a + p + 2n)>0,«e(-a-p-2n)>0, i{e(o+l)>0, iJe(p + l)>0, 
iRe(-p-n)>0, i?e{-a-p-n + l:)> 0 , l?c(-l-p-o + *:)> 0 , Re(l-^ + a + k)>0 
1 

I d-Jt)‘’d+Jc)'’pi“’P^(x)rfx 
-1 

_ (- lyi + ^ r (0 + 1) r(g + n + l) r(-g-n) 
n! r(p + a + /i + 2) r(-p-a-l) 

Z r(-a-Q-n+k)r(-l-D-a-k)ra-Q + p + k) ^ 26 ) 

jfe! r (-P-n + )k-o) r(-a-p-n + fc + p) 
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x^o xT^ro 4to aftgiw 


Re (l + a + P + 2»i)>0,/?e(-a-p-2n)>0, Re (p + l)>0, Re(a+l)>0, 


Re(-o + n)>Q, Re (-a-^-n + k)>0,Re(-l-p-a + k)>0, 

Re (1-P+ p + *)>0, 

(2.1) ^ ;jqq^ : gPT tRT ^ [9, p 254 (q.2)] cj^r JI^T 

^fJT 35H Wqr WT ^ srfcR^ ^ ^RT% tST I, <3rRi% 

^nTR5^ ^ flcT 'iR'irPT (9, p 31 (lix. 7)] % SKT ^ 9T 'qt TuqT r(0 + 

n - it + 1) XR trftanrr [9. p 32 (Ex. 9)] ^BT WW ^ ^ ^ [11. p.52] m 

w M ^ initq ^ ^ 5^ gifecT (2.1) a# M 1 1 

IRBR anRR ^ xr [ 9. p 254 (eq. 2)] % FTR 9T [9, p 255 
(eq. 8). p 254 (eq. 1), p 254 (cq. 3). p 255 (eq. 7), p 255 (eq. 9)] ^FT 9T 

(2.2) % (2.6) cTd) 5ntr ^ f I 

3. 'SRjtrnT ^ s: ^fqx( ^ ^ 

713^ ^ WW4f dJT ’^■■cb'4 ^ I 
1 

J (l-JC)P(l+x)®p(“’P)(x)jy’j^Zj ( 1 - x )*^ i (1 + j:)^, Z 2 {^-x)^ (l+x)^2j dx 

2P+0+1 “ r (i + ct + n + it) 


j^m, +2,n, + 3 : (mj_n2):('"3,'*3) ( P ! M^l. ) > 

Pj + 5,?,+4 : ^2 2^4 + 52 ( - n - p ; 5j, 82) , 

(-o-n;8, 82). (-n-k-p ; p,. ^2). ((Op^ ; A'^^).), 

(a + p + * + n-p-a ; pj + Sj^ ^2 + 82)- ((\ ; 

( 1 + a + p + n + l:-o ; 85 , 82 ), (r + /t-p-G;p 5 + 5 j P 2 + 60 ) 
(- 1 -p-a- ;pj + 5 j P2 + 52), (-n-p ; Pj P2) : 

((^P,. C(P 2 )) ; 
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Re (l + a)>0,Re(l + p + HjP+ H2Q)>0, Re (l + a + n + 8iP + 52Q)> 0, 

/?e(a + P + l: + rt-a-p-(ii} + 8i)P-(Ji2+52)C)>Q 

Re (l + « + ^ + p + p,j/' + |ii2(2)>0 ,/?e(-n-a-8i P-822 >0- 


-x)P(l+x)*Pi“’P>(x)//[zi (l-x)f'i(l+x)\ zia-xp (1+x)^] Jx 

_ " r (1 + 3 + n + A:) 

nl h k\ ^ 


^ mj + 2, Bj + 3 : (nij b^j ; (bIj Bjj 

Pi + 5,9, + 4 : lP2j2^’^3’^i} 


z, 2Pi+^i (-p;di,d2),(-p-n,iii,\i2)’ 

Z2 2^2+82 (-n-p;p,i,P2) 


(-n-k-a; p.i,P 2 ). '> (l + “ + P + « + ^-p;M-i’ M 2 )- 

(a + p + n + fc-p-a ; {ij + 8j ,P 2 + 52)> ((\ *^ 9 , 

(P + l:-p-a;tii + 8ijX2^/2) ^ 

(-1-n-p-a; }ii+ 8 ,.H 2 + 82 ) : ((^ 2 ' ^« 2 ))' ( 

(3.2) 


^5# 

Pe (l + p)>0,Ps(l + a + 8, P + 82 2)>0, Pe (l + p + n + PiP + P2 2)>0. 

Pe (a + P + /j + l:-p-a-{jii + 8i)P- (P 2 + 52)2) > 0 

Re (l + n + k + cs^Pi P + \i2Q)>0 , Re (rn-p-\LiP-\i2Q)>0. 


1 

I (l-x)P(l+x)®P<“’P)(x)/f[z,{l-x)P(l+x)\ Z2(1-X)P2 (l+x)® 2 jdx 
- 1 


2 p+a + 1 

nl 


£ 


r (l + P + n>^) 
kl 


Tjm. B, +4 : (m, B,. ; (m, Bj, 
p^ + 5,.q^ + 3 : [ Pj ] ; [p,, 93, 


Zi 2 Pi+2, 

Z2 2^2 ■'■^2 


(-p;8i,82).(-p.Pi;li2). 
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TT^ro ito 


(-n-<:-p:M., 112). (p-*-a; 8 i,^), ((a^^ ;Ap,A ^ )) : 

((Cp,.C/P2))-.((«P3.^P,)) 

(-l-t-p-o;ni + 8 i,P 2 + 82)- (-l-r-n-A:-a,8i,82) : 

/?c(l + a)>0. Re (l-p + jk+o + 8 iP+ 82 G)> 0 , 

^R«(1 + 0 + 81 P + 82 Q)> 0 , Re (l + p + PiP + P 2 9)>0- 


1 

J (1-X)P(1+JC)®P^“’P^ (x) //j^Zi (l-x)^‘(l+x)^i, Z2(l-x)^^ (l+x)®2jdx 


2P+0+ 1 

“Ti 


I 

t = 0 


r d + B + n + /:) 

kl 


X jy "*1 ’ ”1 ■*"* • ^'" 2 . " 2 ) ’ ^'"s. “ 3 ) 
p^+A,q^ + ^ : [/>2,42l:li>3.9j) 


z, 2h+®i (-p;8i, 82), (-p,Pi,P2)> 

z. 2 ^^+S 2 p,,. P ( - n - P ; 81. 82) . 


(-n-A:-o; 8 ,, 82 ), (a-t-p ;Pi ,M2) . = 

(-l-*:-p-cy;p, + 8,,P2 + 52), (-l-p-n-A:-a,Pi ,P2) : 

Pe(l+ P)>0, Re (l-a + it+ p+ PiP+ M 22 )> 0 , 

Pe(l + 0 + 8iP + 822 )>O,Pc(l + p + pjP + p2fi)>O- 


1 

J(l-x)P(l+x)®P<“'P> (x)fl’[z, (l-x)*^i(l+x)\ Z 2 (l-x)^^(l + x)S 2 ] dx 


^ 2P+q+i - r (-g-P-n+i^) 


n! 


I 

t=o 


it! 


P, + 5 , 9 , + 4 :lpj^,,];|pj,« 3 ] Z2 2®2 + >H 8 


(-a;8i,82),(-n-p;ni,M.2). 

(-p-n-;pi,M 2 ), 
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(- 1 - p - o ; ^i, + 5 , ,+ H2 + 82) , (- p - n + *: - p ; }Xi , }i2 ) : 
(-1 + *-P- 0 ;Pi + 8 j,M 2 + 52 ). )), 

(- 1 -n-p -a ;n, + 81,^2 + 82), 

(l + a + p + «-t-o;8i,82): 

/?«(l + a + P)>0,/?<'(-a-p-2/i)>0, 

/?e(-a-P-n + l:)>0, /Je(l + o + 8iP+82C)>0 
Pe(l + n + p + PiP+ P2G)>0. 

Pe(-l+l:-p-a-(Hi + 8,)P-(p2 + 82)Q)>0, 

Pe(l-P + o + A+8jP+82Q)>0,Pe(-p-/i-HjP-|i2i2)>0. 

1 

J ( 1 - X) P ( 1 + Jt) ® P (“• P ) ( JC ) [ Zl ( 1 - JC) >^1 (1 + JC) , Zj ( 1 - Jt) ( 1 + i) ^2] 4 / JC 


(-iy» 2 P+°-*-* " r (-g -Q-n + k) 

«! *=0 


X ^«i + 2,»i + 3 : (/B2,n2,:(m3_n3, 

P] + 5 , 9 i + 4 [/ 72, 92 ] : [Py 93) 


zi 2P1+S, 
Z 2 2 ^ 2 '^^2 


(-p;Pi,P 2 ).(-f 3 -«'. 8 i, 82 ), 

( - 0 - n ; 8|, 82) , 


(p-0-*;H,,P2). (-l-p-a'.Hi + 8i.M2 + 52),: 

(-l + p -0 + l:;Pj + 81,42 + 82 ). ;B^^,B'^^)),(l + a + P + n-A:-p;4i.M2)» 




(-p-n + *-0;8,,82) : i { Cp ^, CiP2 ))-,{ iep ^, EpJ ) 

(- 1 - p - 0 - n ; 4, + 8 , , 42 + 82 ) ( ( rf,,. ) ) -. ( (4 . ^,3 ) ) 

(3.6) 


Pe(l + a + P)>0,Pe(-a-p-2n)>0,Pe(-a-P-n + *) 


Pe(l + p + 4iP+42 2)>O,Pe(l + 0+n + 8 iP+ 82 G)>O 
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q?ro ^5,0 tfro flftgrer? 


l?c(l -P + p + fc + 4| P + P 2 C)>0. (-a-n-Sj P-52 (2) >0 , 


/?e(-p-o-l+A + (|i|+ 51)/^+ {p2 + 82)2)>0' 

wiRi ( 3 . 1 ) ^ : ciH H-wr aw % ^ 5 ^ 

(1.1) % M ^ ^ m qTFTT ^15^1 ’IT ^ f% fR 

% 3RI% tsT I, 3TRlfeT Wmm cRT ’fJMFT (2.1) ^ ^ 3R1 f%T t q%nSfT 

(1.1) 5l#r ^ ’ll (3.1) .^RT %^-W WET flcTT 1 1 

5# WT mm. ti^m^ Tiwsif (2.2) t (2.6) ^irr wik ^ tMt 

( 32 ) % ( 3 . 6 ) WET ^ f 1 

4 . ITT 'STJWn' FT % ^ % w 4 f^ H-’ 15 TR % WTR ^ WT ’^TqFFT %k 
( 1 - X) P (1 + X)® z, (1 - x)Pi (1 + x)®i , Z2 (1 - x)P2 (1 + X)S2] 


= V 2 P^’^(l + a+P+2n)r.(l + a+p+n)r(l + a4-n+l:) (e,p) . , 

nTo /t!r(l + a + n)r(l + p + n) ” 

*=0 

+ 2, Wj + 3 : (m, n,j ; (m^ njj 
p, + 5, 9j + 4 : 1 p, 9,1 ; [/),, 

(-o-p-n;5i,52),(-/i-l:-p-a;Pi p,2), ((a^^ ; , .4 '^p) , 

(A: + n - p - a ; pi+ 6 i, P 2 + § 2 )’ ((* 9 , ; ^ 9 ,- ^ ' 9 ,)). 

(1 + a+ n+ A- - a ; 5i 82), (A: - 3 - a - p ; Hi + Sj, H2 + 82) • ((^2’ 

(r 1- a- p- n- o- p : h,+ 5,, H2+ hy (“ «“ «- P ; Hi, M2 > = ((^92 ^92» ’ < ^9j)> 

^^g(zi)\<^ An,\arg{z 2 )\<^Bn, /?e( l + a)>0i?e(l+P)>0, 


zi 2Pi+*i (-p-a; Hi>M2)- 

Z 2 2 ^ 2+82 (-n-a;5i,52). 


( 4 . 1 ) 
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{i?e(l+p+a+n,+/7 + n2e)>0,i?e(l+o+|3+n + 8jp + 82 ( 2)>0 
Re(-n-a-8ii7-82i2)>0, Re(A:+n-p-o-.(|ii + 8i)/»-0j2 + 52)!2)> 0. 
(l-x)P (l+jc)‘^ //[z,(l-;c)Pi (l+Jt)5.,Z2 (1 +:c)52] 

_£ 2P+<^a + 

n=^Q 
*«0 

+ 2, /ij + 3 : 
p^ + 5,q^+4 : [ 

(- p- a - n ; pj, P 2 X (- n- 1:- or- a ; Pi , P 2 ) ^ \ ^ 'p)) 

( n + 1:- p- o ; Pi + 8i, P2+ 82), ((b ; 5^ , B '^ )), (- n - p - o : Sj 82), 

(1+ p + n+ fc- p ; Pi, P2 ), (1: - a - p - o ; Pi + 81 P2 + 82 ) • 

(-l-n-a-p-p-o;pi + 8i,P2 + 82 ) ’ : F,^)) 

\arg(zi)\<^ A n,\argiz2)<^Bx Re (l + a )>0 Re (l+^)> 0 , 

R e (1+ P+ 0+ 81 P + ^2 Q ) ^ 0 , R e { l+(x + p + /i + PiP + P2 Q)^ 0 , 
i?e(l + n + it + a + o + PiP + P2Q)>0,Re(-n-a-p-PiP-p2Q)>0, 

P e (n + 1: - o - p - (Pi + 81) P- (P2 + 82) <2 ) > 0- 
(1-;!:)P (1+xf ff[j|(l-x)Pi (1 +x)^i,22 

_ ^ 2P + °a + a + P + 2n)r(l + a + P + n)r(l + a+n+l:) ._.^r„ 

"to A-!r(l + a + n)r(l + p + n) 


a + P + 2n)ra + a+3 + n)r(l + p + n+A:) pj 

/t!r(l + a + n)r(l + p + n) 


('»2.'>2): ('»3.n3) 

P2.92I :[P3.?3i 


Zl 2 Pi +5i 
Z2 2P2 + S2 


(-p- p, 81,82) 
(-n-a -p;pi,p2), 
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qgo 1^0 tJto 


^ »j| /ij + 4 ; (OTj /ijj ; (/Mj «3j 

Pi + 4,9j + 3 : [P2,9i]:[P3,93) 


Zl2h+®1 
Z2 2^^ 


+ 5, 


(- o - p ; 5i, 52 ),( - p - a ; Hi, ^ 2 ) 

(( ; \> B 'g^)), (- n - a -p ; Hi, Hz) , 


(- rt- * - p - a ; Hi. H 2 )• (- * - ® ; 5i, 52 ), ((dp, ‘,\,A 'p^) 

(- 1- jfc- a- p- a- p ; Hi + 8i H 2 + P " ” “ ^ ~ a) 8i 

:i(Cp,Cp^));((ep^,Ep^)) 

:i(dg,Dg^));afg,Fg^)) 


(4.3) 


\arg{zi)\<^ A%, \arg{z 2 ) B%, Re{\ + a)>QRe(\+^)>0 , 
/i«(l+o+P + 8i P + 52e)*>0, l?e( 1 + P + a + Hi 1^ + H2!2)>0, 

jR^(1+Aj + g + 8| + 52|[2)^^.* 


( 1 - X) P (1 + jc)'’ H^Zi (1 - X)Pl (1 + x)^i , Z2 (1 - (1 + 


” 2P-^g(l + a + B + 2n)r(l + a+P + rt)r(l + p + «+A:) ^ ,„P3^ 

it!r(l + a + n)r(l + p + n) " 

Jt=0 


J^m^ n^ + \: (m^ ; (m^ 

p, + 4,?j + 3; [pj^?2];ipj,^3l 


Zi 2 Pi + 5i (-a-P; 81 , 82 ) 

Z2 2P2 + ^2 (( bg^ g^)). 


(-p-a;Hi.H 2 ). (-^'-p:Hi.li 2 )>(«-*^-p-<^; 5 i , 82 )((a^^ •,Ap^,A'p^)) 

(-n- p- o ; 5i 82 ), (-1- n- k-a- P- p ; Hi, Pz)- (~ 1“ ““ P- p- Pi+ S 1 .P 2 + ^ 2 ) 

'((c CpJ);((e E )) 

1 o/g (Zi )l A Jt , 1 arg ( Z 2 ) <|^B n , Re ( 1 + a) >0 Re (1+ P ) >0, 
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Re (1 + a+ p+ 11, P+ M2 2 ) > 0 . Re ( 1 + ^ S, P+ §2 G ) > 0. 


( 1 - x) P (1 + jc) o W [ z, (1- X) h (1 + x)\ Z 2 (1- X) P 2 (1+ X) 82 ] 


<-a-a-rH 


it!r{l+a+n)r(l+^n) 

k~0 

+2,n, +3:(mj,rt,);(mjn3) Zi2Pi‘''®i 

'”p,+5,4, + 4:[pj,<?,l:[p,;9,l Z 22 P 2 + S 2 

(- o- P ; 8 , 82 ), (- n- a- p ; Ml , M 2 ) • > ^ 1 . ^ 

(- p- a- n Mi, M2 )> (“ 1 + a- p- p- a ; Mi+ 8 ,, M2+ §2 )• 


-xP„(“’P>(x) 


((«p, ; -Ap, ■A p,) ) 1 “ a- p- p- o ; Mi+ 5i, M 2 ''‘ ^ )’ 

((bg ^ ; B 'p^) (- 1- a- p- p- o ; m,+ 5, M 2 + § 2 ) , 

(- a- p- n+ 1 :- p ; Mi, M 2 ) : ((^p^. ^p^)) 

( 1 + a+ n - fc- o ; 8 ,, 82 ) : F^^)) 

1 arg (zi )1 < 2 '^ it,l arg ( Z 2 ) <^B51 , Rs ( 1 + a + p + rt ) > 0, 
Re (— a— p- n+ A: ) > 0, Re (1+ 0 + P+ 8 , F +82 Q ) > 0, 


Re (1+ n+ a+ Ml F + M 2 2 ) > 0 

Re (1+ a+ ik+ 5 j M + 82 2 ) > 0. Re (- P- Hi F - ^2 2 ) > 0, 

Re (- 1+ A:- a- p- p- o- (Mi + 8,) P- (M 2 + ^ 2 ) 2 ) > 0- 
( 1 - X) P (1 + xf W [ Zi ( I - x)Pi (1 + x)\ Z2 (1 - X)P2 (1 + x)52] 




Re (1+ o+ p+ n+ 8i P + 82 (2 ) >0, Re (1- p+ a+Jfc p+ Hi + |X2 C ) > 

Re (- 1+ a- k- 13- p- o- (Hi+ 81 ) P- (H 2 + 82 ) G ) > 0. 

( 4 . 1 ) ^ 

( 1 - j:) » ( 1 + xy W [ z, ( 1- xr> ( 1 + X)*.. z, ( 1 - x)^ ( 1 + x)*^] 

= icRP<^^Hx) (4.7) 

R = 0 

( 4 . 7 ) ^ HTW (expression) (- 1 , 1 ) 'SRRM ^ 
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^ fcRT'ir (bounded varaition) 1 1 ^ cTTO (•l-x)“(l+jc)®/^“® (x) ^ jcTT 

- 1 1 1 % ^ mreb^n gpr a^r ^ ?im«T (S.i) ^ a%r tr^afew w 
^ qa cbt jft ar ofr p, p i76 (65)] ^ ^ ^ t, 

a|aa ^ aa aata air^ ar 5^ aia ^ % : 

C _ ^ (1+ (x+ 3+ 2n) r (1+ a+ B+ « ) ^ a(l + a+n + fc) 

" r(l+a+/i)r(l+p + n) kl 

^ ^j + Zn,+3:(/«j./j2):(m3 «3) Zj 2>‘l+®i 
p^+5,q^ + A■.\p^q^\■,\Pyq^^ 222^4+^2: 

(- p - a ; Hi, |Li2 ), (- a- P- rt ; Sj 82) (- n- p- a Pi , P 2 ) (( 


(- n- a- p ; 8i_ 82) . {k+ «- a- p; p, + 81 , P2+ 82). (( B^, B^^), 

(1+ a+ n+ A:- o; 81, 82) , (* - P - o - p : Pi + 81 ,P2 + 82 ) : ((c^^. C^^)) ; ((e^^, 


(- 1- a- p- n- a- p ; p,+ 81, P2+ 62), (- n- a- 8 ; Pi, pj) 


■((d,^^\))l((fq,>fq,)) (4.8) 

^rmer (4.8) aa aak (4.7) ^ asa^l ar (4.i) ^ aT% M 1 1 

^ aaiR aaiag; ^ ar aa (3.2) % (3.6) aa a^ ai^ ar 
(4.2) t (4.6) aiH # f I 

(Applications) 

(i) (2.1) ^ (2.6), (3.1) t (3.6), (4.1) % (4.6) a5t ^ aM 

aSt i3T^%aaT 1 1 1 aaw; ^fait^ afia a^ ajf w a5^ (Simpler special 
Function)^ afeif^'d aa% ^affb a^a^sif % apr^ ura M ar ^lai^f 1 Maa-: 
^ aif % H-a5aa % aia# aa aa[% 'Ba^aRkaaj Fa ^ aja aFiaf 

car ?a aia^ % 3 aa) ^ e, f, g, H-a5aaf qai qa ^ aff ^ aftaMa aiTli ^sa^ 
^papat ^ a^ci dR FPa^ a?! aiH f^ai ar aaaTT % 1 
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r^o T^o tfto 


(ii) (41) 

n| =p 1= 1, mj = 0, ^] = l.fli = 1 - = A'i = 1, Z>i = 1 - v.Bj =J5'i = 1 ; 


n3=pj = l, m 3 =»^j = 1 , ei = l-p', Ej = 1 , /i = 0 Ej = 1 ; 


qr niff ^ I : 


(1-JC)« (1+JC)® 


r(X)r(p)r(p) 

r(v) 


X Fj ^X,p,p'; v;-z, (l-j:)f‘i (l+x)®i ,-Z2(l--*:)^^ (1 + ^)®^^ 


“ 2P+q(l+a+3+2w)r(l+a+3+«)ra+a+&+nfc) P) (r) 

" it!r(l+a+Ji)r(l+p+n) " 


il = 0 


„ 2 , 4 : ( 1 , 1 ); ( 1 , 1 ) 

6, 5 : [1, 1] : (1, 1 1 


z, 2P|+S, 

Z2 2P2‘''®2: 


(-p-o;.8i 52),(Jfc + n-o-p;^i + 5i ,H2+82) 


(- n- k-p-a; Pj ^2)- (1- ^ - 1» 1)» (1+ n+k-c; 8,, 82), 

(1: — P— o— p ; Pj+ 8j , m2+ 82 ) : 

(1- V ; 1, 1), (-. 1- a- p- n- p- a ; p,i+ 81, 1X2 + §2)- (“ "“ ““ P * l^i’ M2 ) = 

(l-p.l);(l-pM)(0, l);( 0 ,l)] (5.1) 

qr Fj ^ ^ qr - q)^ (Appell’s function) f I q^SR F2, F3, F4 

^ ^ ^ ^ f I 

(iii) (4.1) if, 

/ii =Pi = l,m, =(?i = I, a,= 1 +p-X, Aj =A'i = 1 , l.pj 5j =5'i = 1 ; 
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«2=P2 = 1- "12 = 0- 92 = 1' <^1 = 1 Ci = l,di=p+p',Di = l; 

/I3=P3 = 1,. m3 = 93 = l, e, = l-V,£i = l./i = 0,Fi = l; 


^ 5Ff-WT (Horn’s funcUon) ^ HTH fRiT 1 1 

f 

X G2 


^ X'/J,p':^,(l-x)^‘l(l+;c)^--(l-Jt)^^-^‘l(l+x)S2-5l 

^1 


= V 2P'''^(l + a + B + 2n)r(l + a+|3 + n)r(l+a+>i+l:) (a, p) 

X X 


n^O 


it!r(l + a + n)r(l+p+n) 


in) 


(X) 


„3,4:(0.1);a.l) 
6.5 :[1. 1];(1, 1] 


z4t*2+52 


(- 5 - a ; Hi , ^2). (- o- p- n ; 81 82 ) 
(l: + /i-o-p;Hi + 8 i ,H 2 + 82 ) 


(- n- fc- p- a ; pj H 2 )’ (*+P - 1 - * ) . ( 1 + a+n + k- a, 81 , 82 ) 


(-n-a; 8 i , 82 ,),/>; 1, 1), (-n-a-p ;Hi .H 2 ). 

{k- P- o- p ; Hi+ 8 ,. H 2 + 82 ) : (1, 1) ;(!->. 1) 

(_l_ct-p-n-a-p;H,+ 8i,H2+52) (p+pM):(0,l) (5.2) 

(iv)Aj = A'j = Bj = B'j = Cj = Dj = Ej = Fj = X ^ ^ 

^ %, (4.1) % ^ ^ % G-Wr ^ STOK ^ iriH ^ 1 1 

(l-x)P(l+;c)®X-2 

zY^ (l-jc)'*'^ (l+x)"-^ ((app-,iiCp^))-,i(.ep^)) 

(i+x)'*'^ ab,;));i{d^pi{ifg^)) 


X O ’"' > "1 = ('"2 ' ”2 ) ; K ■ "3 ) 
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=1 

« = 0 
*=0 


2P (1 + a+ B+ 2 n) T (1+ a+ B+ n) T (1+ a+n+k) 

)t!r(l+a+/i)r(l+p+rt) ^ 


TJnt + 2,n^ + 3 : (m^, n^); (m^. rtj) 
" P + 5 , 4 , + 4 ,: [ pj ,? j | 


222 ^'" 


{-p-a;Hi + M2). (-o,p-n, 81,82 
( l : + n - a - p .| j , i , M.2 + 52 ) ’ 


(-n-fc-p- a; p., ,ji2 ). ((flp , ^ ^)). (fc- p-a-p.; + 81, P2 + §2 ) . 


(- rt- a ; 81, 82), ((h^^ ; X, X)), (- 1 - a- P- n- a- p ; fi,+ 81 , H2 + §2) 

(1+ (X+ n+ k— o; 8}, 82 ) : 

(- n- a- p ; h,. P2 ) : X)) . ((F^^, X)) 

^ ^ ^ ^ t ^ (5.3) ^ mi = 0 # gt ^ ##^2] 

% ^ G-WT ^ vrm ^ JHH ^ 1 1 


(v) (4.1) ^ mi = n, = n, pi,= qi = p. aj = bj, Aj = A' j Bj = B'j ^ tpc ^ gff 
^ H-Wr, ^ H-trf % ^ ^ ^ t I^^RT JRTR 

(1 - JC)P (1 + X)® X /f*! "2 r 2i (1 - x)Pi (1 + X )*i 
P2'h L 




X 

Pi-ii 


Z2(l-JC)*‘i (1+X)®1 


((^ P3 .£^ p ,)) 

(( r , 3 , F ,^)) 


_ y 2P (1 + g + p + 2 n) r (1 + a + P + n) r (1+ a+ P+ n + X ) pi 

X!r(l+a+n)r(l+|3+-n) ^ " 


n = 0 
X=:0 


^ 2,3 ;(/«.,. WI ,) 

5 . 4 :[ pj9 ,];[ p3 .<? 3 ] 


2 i 2P . + «. 
Z 2 2 P 2+«2 


(- 8 - a ; p , i , H2 ), 
(— n — o ; 81 82 ) , 


(- a- p-n ; 81, ^), (- n- k- p-g ; |ii ,p,2 ), (1+ a+ n+X- a; 81, 82) 

(X+ n- o- p ; n,+ 5 ,, ^2+82), (-n-^x-p ; p.i , H2 ) . 

(X- p- a- p ; ^1+ 8„ P2+ 82) : ((c^^ )) : 

(- 1- g- p- n- a- p ; Pi+ 81. P2+ 82) :' D,^)) ; )) 
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(-n-l:-p-a;Hi,H2),((ap^;X,X)). (t-P-o-p ;Hi + 8i ,^2+82). 

(- n - a ; 8 j, 82 ), i(b ^^ ; X,A,)), (t- P- o- p ; |ij + 8 j, ji 2 + 82 ), 

(1+ a+ n+k-o; 8 ,, 82 ) : ((C^^, X)) ; ((Cp^, A,)) 

(- n- a- p ; h,, ^ 2 : ((dg^ ,X )) ; Vi) . 


jvi) (4.1) ^ a = p f cit wgq? 'af^ i ^Rcbd ^ 

qfeRfe" it ^jnciT I w 


P„(«.«)(x) = 


a + 2a)„ 




qr C “ * (x) (Gegenbaur Poly.) I, W Jf#T 

^|q^) if TTcF !TOTT ^ JITH itcfT 1 1 


( 1 - X ) P (1+ X)® // [ z, (1 - x)Pi, (1 + X) «i Z 2 (1 + 4 (1 + )®2’ 


“ 2P+^(l + 2a + 2;i)r(l + 2a)r(l + a + n + fc) ._ ■ 

,To Jt!r(l + a)r(l + a + n) 


*=0 


V 7-f^i + 2 , /Ij + 3 : (w., , rt ; (m^ . « ) 
^\^5.g,^4:U,,;g,l%,%J 


z, 2Pi + «i 

Z 2 2 P 2+®2 : 


(-8-a;)ii,fi2), 
(— n — o ; 8 j 82 ) , 


(- a - a - « ; 8, , 82 ) , (- n- 1-- p- a ; Pi (i2) ((flp, ; , A^^)), 

(k + n- a- p ; fi(+ 5 ,, P2+ 82, ({bg ^ ; (- n - p- a ; Pj , ji2 ) > 

( 1+ a+ n+k-G\ 8 j 82 ), (A- - a- o - p ; pj+ 8 j, 1 X 2 + 82 ) 

:{(Cp^,Cp^));((e^/ 23 ,£p 3 )) 

(_ I _ 2 a - « - o - p . M , + 5 1 , P2 + §2 ) : \)) ; ((r«3. ^?, ) ) I 


(5.5) 
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(5.5) ^ a = 0 ^ 

/>„(x) = ci(x) 

Pq (x) %, ^ ITlfTT =b<^ ''3R ^ ^ mOK ^ 

IIIH ^ 1 1 


(l-x)P (l+xf H [zi(l-x)Pi, a+x)^ Z2a+^)^ (l+x)^^] 


.; 2P^(l + 2n)r(l+«+A:) - 

k\n\ " ^ ^ 

n = 0i 


2|2P.+S, 

, 2^2+ h 

(j~ O 71 J 5j , $2) » ( 71 — t “ p , p,j , )l2 ) » ( ( » ^Pi ’ ^7^1 ^ ^ ’ 


+ 2 , /ij + 3 : (m ^ . rty ^ ; (m3 , ) 

^ p, +5 , 4 , +4 : Ip, 9, I ; Ipj , (/j ] 


(-5; M.i,ii2)’ 
(-7i-a;5i 82), 


(l: + 7i-a-p : (i, + 5, ,P2 + §2) .((/>,,; )) . 


(1 + 71 + fc - o ; 5 i 82 ) , (* - a - p; p.| + Sj, p,2 + ^2) 


(l:-a-p;|Xi + 8i,P2 + S2):. 

(-71-P, |Ij P2) 


((Cpj.Cpj)) ■• 


(5.6) 


(vii) (4.1) ^ a = p = -1/2 ^ a= p = 1/2 ^ ^ 


1 1 


Pn^-2'-J^ ix) = 


a> 

2 


77 ! 


Tn (X) 


, 1 ^ 

P„^-rV (.X) = 


^ 3 > 
2 


(« + 1 ) ! 


Unix) 



WR-I 


191 


cFT JPfrfT ^ 'tR Sf«FT JRBR % (Tchebicheff poly) ^ITOR ^ JTIH 

1 

(l-x)P(l+x)«^//[z,(l-jifi,(l+x)®i Z 2 (l+X)'h (l+jcl^zj 

. + f j + nll- 

n = 0 * 

4r=0 

^ ^^ + 2,n^+3:(m^,n^^■,(m^.n^) Zi.2'^1'''®! (- p - ^ ; Hj , IX 2 ) , 

;,, + 5,,. + 4:t,,,,f;[p3,93] ^ : j (_ „ _ „ ; Sj, 8^) , 

^1 ^ J 

-a + --/i;8i_52 ,(-n-l:-p + -;Hj ,p 2 ),((ap, )) 

V y ' . 

(fc + n-a-p;n, + 5 , ,^2 + 82 )- 9 , ’)> 

1^1 

-+ n+ A:- o ; 61 , 82 , (*+ 2 - a - p ; Pi+ 61 , P 2 + 82 ) : > ((%> ^p,)) 

V y 

(- n- a- p ; p,+ 8 , , P 2 + 82 ), (- n+ ^ p; jii. P 2 ) :((d ,^ : ^>, 3 )) ; F^^)) (5.7) 

( l-jt)P ( 1+x)® H [^Zi (1 -x)^^i , (I+x)^i (l+x)^2j 

„ 2P + ®+‘(n + l)f| + rtlA: 

= X ^ ^ 

n=0 ^ * 

k=0 

X )/”i + 2 , n, + 3 : (aw, , Mj) ; (Wj .Mj ) Zi 2^^! ( - p - - ; Pj , |i ,2 ) , 

p.+5.9,+4:[p.<,3|;[p3,^3] - O ; 8 i, 82 ) , 

(-a-^-n; 8 i, 82 ),(-n-*:-p-|- ; p, , p^) , ( P, ))> 

(fc + n-o-p;Pi + 8, , P 2 + 52), B',,)). 
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1^0 T^o tJto 




■3 ^ ^ 1 'l 

^ + n + k-a; 5 , 52 j 

(— 2 — n- c— p ; |J.i+ 5 | , H2'*' ^2 ) (~ ^~ ^ P » M’l > P 2 ^ • ^^^92 ’ ^^2 ^ ^ ’ ^^3’ ^^3^^ 

(5.8) 


ftwrik 1 : ^ Tn (coso) = cosno Un (cos 9) = ^ 

cosine ^ 5RTR STH ^ % I 

WT [9, p 303 (Ex. 6), p 195 (Eq. 6), p 207 (Eq. 3), p 208 (Eq. 4)] ?Br 

ir#i ^ wi^r: ^ si§M<l ^ TOR «i^ TOf ^ ifrat 1 1 

2 : ^ ( 4 . 1 ) ^ TOT ^ t i 5 ra 5 R ^ Fit ^ 

WF ( 2 . 1 ) t ( 2 . 6 ), ( 3 . 1 ) t ( 3 . 6 ), ( 4 . 2 ) % ( 4 . 6 ) ^ ^ ITIH M ^ F^lit f I 

3 : WF! (5.1) ^ (5.8) % tF % JtlcR^ F»=^ (4.1) ^ HfcRRf 
% F7FFT % HTH ^ ^ f 1 

R^MI (l^^culjir cases) 

(3.1) #1(4.1) ^ mi=s, #: m2 = S2^ TO ^ tRiqi F^TOF FIH ^ 

I: 


(l-x)p (1+x)'^ P^^X) H [zi(l -xy*i,Z2(l-x^)P2]i& 



2p + a + 1 


k = 0 


T ( i -h CL + k -h n) 
nlkl 


X j^,+2,n, + 3:(m2,njj;(m3,n3) 

p, + 5 . 9 , + 4 : IP 2 9 j ] ; [p3 , <?3 ] 


Zl4P. 


(-p;pi.M2)- 

(-n-o;Pi,P2)> 


(-CT-n;Pi ,P2). (-n-l:-p;p,, ii2),(i\',\’ 

(a+p + fc + n-p-o; 2 p, ,2p2).((\;\. -B',,)). 
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(l + a+ p + n + ^- 0;^ll,^l2),(a+^■-o-p;2^i^,^l2)■• ^p)^ 

(— n — p ; P 2 ), ( — 1 — p~o — ni 2 p[_ 2 p 2 )' ((^^j » ’ ^^3 ’ ^ 43 ^^ ( 6 - 1 ) 

( 1 - j:) P ( 1 +JC)® [ Zi (1 -x2fi , Z2 (1 -X) P2] 

_ 2P'*'° ( l+a+B + 2 n)rf l + a+B+n)r(l + a + n+fe) ^p(a,p) 

Jt!r(l + a + «)r(l + p + n) " 


n=sO 


+ 2 , /I, + 3 : (///, . ; (W3 . >13 ) 

^ P,+5,9i + 4:Ip2 


Z,4Pi 

Z-y4^h. 


(-p-a;Pi,M2)’ 
(-n-o;5i 82 ). 


(_o-p-n;p, P2). 

(*+n-o-p;2p, , 2 h 2 ). ((\;\> \))’ 

(l + a+n + A:-a;pj , 112 ). (fc-P-o-p ; 2pi , P 2 ) :((^iJj’^/>2))'((^P3’^P3^^ 


(- n -a p ; pj , P 2 ) - ( - 1 - « - P - ” - “ P ■> 2 ) ■• Hj ■’ 

(6.2) 

(6.1) (6.2) % cf«T ^ % 5#^ y<«dl % 5M ^ f I 

fEfr 11^ ^ 5M ^3?^ 'EP'^FSif =15) IM ^ tl 

^ ^ tTRIcE % SRT fell W ^ ^ ^ dl4T$d H-W=T 

^ ^5^ '^SFRT % H-W=T ^ ^ I ^ ^ ^ G-95^ ^ 

^ t, ^ % MR’flftcT =15f)^ 95?Rf ^IiT ^f5FTr 1 1 ^ aTTlclM ^151 

q5^‘l, ^ ^TT3#1, 

^ [81, cRf t^^l I 


vi<l$ FJfT 4 , ^ ^ ^ % ^l4l'^'d' H-95^ ^ mj = 0 ^ ^ 

3BT ^ 95^ WH ^ 1 1 ftrl^r #T JBT ^ FiFR ^ 95^, 
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1^0 tiiio 


WT % yrpr, f%tcR qj^, ^ [26] ^ 

1 1 3RT: cR- qj^ ift ^q^ trf ^ qRcjMcl to ^ ^f^BciT % arfliq? 

snq^B qftor qrn ^ nqit tl 

'STcT; ^ R=b(^ q^ ^ 'KIKT ogmch % ^ qPid q?)' '313^15^ §TTlIT3Tt 

crar qMtq ’ftto ^ qjiq^t t qqj^ f i 

^rratn-UFT^ 

qsrq^T %R trg qf^ % q% 3iqqT onw oq^ qj^qr I, 

?flST qMqqr Code No. Math 20/95 % M ^ q ^i qd l qqH q5t 1 1 
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*«H«I ftUH RMHI, PiRite {^) 

[JTW — W^, 9, 1995] 


TOT 

% 5# ^ ^ iFcprait art w |3ir w % arr t 

’TR^ w ^3^ ■aif^ aik ait*^ 5T ^ fOT I 

^ a^^ 3 rM t is?i^ 

^ f I It ^51 ^JTferar ^ arraR ar aiH’ aratR aR f ’fr 

am kra5i¥ aot ^ ^ 1 1 1 

WTWwaRl^#Rr(Genus)TRiPr^aRrll an%^aiR|5ftPr«l?Rr 
^ #Rt ttw ant f I tPpfte aRtt t ^ ftc tPnte 

arat^ll am % % ai^f^ an^ t ?r»m 2 ^ ^ 

^ 1 1 f arr^l^ arifRr ait w^ a^l apm %a?r 
35000 1 40000 at aft Pmt 1 1 

ft aiaPr t qiwl^'t) aiaa % ^ t fFttaar ar ai^afa ^air tt aR 
t aiT^f^ m ^ M t tttftaRT % aia t 1 1 

vSfiBTaT t am % aw t ant ait at a 5 & aitt 4 t 
amf % KiitRjb' ?ratf ai atr w 1 1 

Abstract 

Human Origin and Evolution : A Review By Chaturbhuj Sahu, 
Department of Anthropology, Giridih College, Giridih (Bihar) 


197 



198 




The cainozoic era is most important to ti\e students of physical 
Anthropology, as it is marked by the evolution of mammals and 
of man. The fossilized remains of hominid provide vital 
information and play a crucial role in reconstructing evolutionary 
history. The advent of hominids is regarded as a remarkable event 
and occupy a unique place in the human history. Ramapithecus 
is the earlier genus of hominidae family. Emergence of 
homo-erectus put a new turn in the history of human evolution. 
Neanderthal man might have transformed dkectly into Homo- 
sapiens thiought certain changes. The first modem human type • 
appeared in the wurm glacial period which has been discovered 
from a rock shelter at Cro-Magnon in the late sixties of the 
nineteenth century. 

^ infM ^ (Homo Sapiens) ’ft ft ymT<u| 

^ ft |aiT %l ^ <3TS!PR ft W I ftft- 

ift ftor ^ ft <3Tlft ^ ^ I, firfiFT WtZ ft# ft ^ ^ 

^ 1 1 ft# # f I an# 

^ f Ift^ TT ft WT # JflH 1 1 

MRcb^'^ll '31^ dcF JRH ft^TSlftf 9T 31TSnftcr % I 
Hlftrfftr ^ % ##1 ft ^nft =|jfft % H’lH Rbftl ^5^ ft Rl'hRia 
f3IT 1 1 ?# ^ # ’TFR t# #ft ft# ^ ^ ’IRT ^ilRIT % I 

•HM«I # fftft^dTSft # QJR ft (ycbt 'SpZftR ft •MMcl % Ptebid'H # 

^ JHITH l^ill ’FIT % I 

»ipw % ^ 

(Pre-Man) 

2. (PrehistOTic man) 

(A) HFra #ft (Man-Ape) 


(B) ’TR^ (Ape-Man)- 







%!# (ftftT-ft#ftHT) 
(RTm 

(ftt# HR^r) 
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(C) ^ TO 
(Full brained man) 

3. 41^1^ HHq (True Man) 

4. mm (Modem man) 

♦ . 

( Dryopithecus) 


% TO>sr Jii-iilRn jr % ’m ^ ^ ^ sth 

fi ^ ^ yW m FiFif - iRk, 3Tif^, 

3rltl’ ^Kcl cf«IT mfcbwiH ^ f^rai#lcfj 'Icfd^iwi, ^ ^ HIH 

^T^ePT '31^?^ 1856 fo ^ JBHT % qi^o (M. Fontan) ^ WH ^ I 
JIM % JiiH ^ ^ 3i%3 ^ wr, % ^ lifecT OUf^ 3^ f I 

3nf^?iT ^ ^ iTiK ^ cfi^, ^ ^ ^ 

% ^ ’TR, % ^«TT '3I?qT c|5t anf^ ^ 1 1 ^3^ ^ SflF ^ =11# ifl# ^ 

w 'aflT ’3T#?3 # 3M t -site 1 1 

'itld-'IKcl ^ Riqi(^=h 'T^FtM ^ JTfir aR?t# ^ ftfePT ^ 1910 ^o ^ 

«TT I # 3T#?3 ^ JIR |IT| 1967^' ^ cTR f#?#^lira# # 

'Sik ^ Rw?f #T #ifr % ^ ifR jiH^r |3 it «it w f® 3ic#isr # 

|cr ^ ^ tot ^ ^ W W I 

^3%T Mr %RT ('Siste) % 3RT, #tt#, Rtn^, #Ef|^ >3Tl{^ FT# # 

'Sicf^sr <3#ci5 #?TT ^ HR |tr f I Hf?iT orcr^lH 1920 ^ % hr ^ 1 va## 

^ '3T#^ MT ?3 % HFT, MT MTMFT, 0#^ ^ 

1 1 '3?crM % '3TOH t ^ 3i# % 3IMT-Hm MT 3#i # fcrf^ HH # 

aimiR f^RR ll 


RIT RT Rift 31 ciM # RRTR MT ft t^EE ft #M ^l4lPlg l <liH % 

'3Rrftr TUT MT RT Fftftnr snk^ir 

#t' d«II Sf^JfifsfchH ft# I HT^ M w ft ## ^TfRT Hft ft I 


MT ft## ft qR ORT ftft l E El H ^TTRR ft Rcfft^ # aid9 
(Gigantopitbecus) RRftcT W I Hf 311^ ft TRft ^ MT ft# # ft 
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#Rr-iPilPl[^^ % WMFT wr 

^ #=IR^ ^ ^ snidd, ^ ^ >3^ 'SneBR-JRBR 

w^ 3TTgf^ gjM % m ^r f , 

^ ^ig?FT ^-m-m%\ 

% <3P^ 3n^ ^ ^ ^ % wm sindR<ft 

^ nMt f , ct^tr jftRcffl ^ ’irfcr wm ^ ci#t ^ % i 

^HU'^viK cWT ^ 3lRraj f^cbRld 1 1 ^flrR ^ #T 3?R>R ^ W#fjR f , SBRlf 
?rar ^ ^ ?f|^f % 'STszm % w ^ ^ w sra^ ^ 

<31^ ^ ^1 

OT-^ifeR % ^KFT ^(t^^H, 'flR^r^i ^ Ri#ft w ¥«=racr: wr 

%f ^ f I 

304rt^^«Rr (Dryopithecus africanus) ’IT (Proconsul) 

fe% >3T^^ ^cranBRT^TtTH'ICTfl pMr ^ ^ OTRiR % f I 

d«lT ^ m 3IR)R ^TTSTOT ^ ^ ^ %T ^ I '3T«rfg; ^TPT W^ cWT ’WM 
t^T 3!^5rd«TI ^ ll ^ cwr ^nRRJT ^ 

’TcM, ^li3T W ^’IfTT 1 1 

5^: #TniT ^ tI #t ’TRg dl^’Wd ’ft ^ I ^ipJR ^ 

^5^ ^ fflqf ft M I I % ^ m R=bif8j sptt ’ift RfM ^ 

ft ^ fti^ I ^ ’TFT Rpft^ ft orRicfi RradT 1 1 m Ri^sft ft ^ ti^ 
i2ftp wm I 

(Dryopithecus nyanzae) 

^ ara^ ft ^ 3TR5R ^ I d«IT ^ RpM % 1 1 ^ (Snout) 

^ d«IT ^ ^ cFT liftlfttRT 1 1 crq^RJ Pft % ?Fft W ^ 

f I ^ET ^ ^ ciftRil^cri ftj OTEZppft ft% W ^ram I fftj FT 

epff EET 3FftF 3IM5ll5^y ^ ^ ’Tifft ^ #Tl 


ftsR (Dryopithecus Major) 

FT^ ftNk w ftRlft ft JTIH ftr f I ft ^ftft^T FT WT FRft cflftf 

ft ^ d«IT TftFft’t^J ^ ci^nci?^^ '3Tra|^ W Rr?N[''T cTEJT RIT#tT*J 3Tlfft 5®T f I 

m ’fPT, 3iTEj^ % ’FT 3icrftF, % aiEzrqftf ft w ^radi I, Rr 



^ Tift 
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T?ft#3T sra ^ ^ ^ I, ^ % fir ^-^<?)t) I i 

1^ ^ '3TFt ^ ’SiU 'Srf^ f^icB^ |gfr 1 1 'Srsitgj % »?ft ^ ^ garr 
^«pr 1 1^ ^ ^ 'Sfti: 'STOERW I, #En^ (Symphysis) ’TFT ^ 

# ^ 1 1 Hlf^«bl ^ w f ^ ^ ^ ^ ^ I ^ 5if 

^ftfi ^wr ^ 1 1 

(Dryopithecus Sivalensis) 

Fft#;! ti ^ ^ 3Tt^ ^ f ^ vsrracR 'Slk f5 

IJ^ '3^51^ % fJiTit 1 1 <S{^ flp^jf^ ^ ift%IT t t, 

Ricii^f^y <3fm ^ ^ li. 


'*II5^*^I^^*»><I (Gigantopithecus) 

TT5 wf cfif^r ^ w 1 1 ^ 1%?crrer it^qr ^ I it) w 

qt^r q^t 240 M qqr 270 M qqr itr ^iwt 600 1 1 qf wrr ^cqiqjR 

^ crqr srqtij ^ qteit qi 'arraifer 1 1 

1935 io ^ qft-o t^o 3TR0 q)q qilftRiqi^ t ?iwq qSt tt^ qqit ^ 
^FT % T^ qiq Tiffer qr I fq ^^qjqiR %T qfq q5t ft?tqqT'3it qt qp[R qR qrq 
I qitf^FqqR5 % #ff w\^ % #qq?qf ^o tflr^ 5 ^ % qqqf q^r 
ylwmq ^ qr i ?i#tT ^ ^ ^ m qiq 1 ^ uqjR m 

q^t) qpT ^ qf%^ I’Sir 1 

5 ^?Jo ^o ^ q5|’ ^ 1956 ^ 1960 % ttq qi%iiT ^ % ihOtfl JIRT ^ T^ 

ypT # qf 'Sff^ 1956-58 ^ ttq ^ qqr T^>iR t # aii^iqj 

^ qiF |T^ I 1958 ^ m '3Tq^, ^3n#€fPrtq5q mqjBT ^sitcit I, q^ ^ l^qiM I 
?qqT q?T ^ JiTf^rz q^ % aRrifq q# w qqj I ! vsiq^ q5iq>i’ qfi #7: 
qta ^ % qqqiT cCT# qrt Tft 1 1 ^rqtgj qq qpr tw ^ ak ?iwt ^ crqr 
qFT ^ iM qi^ ait7 %r ^ qrrar 1 1 qp’ # ^ w ^ 1 1 Tqq^ qt 
I af^T a?rtt crqr Tqqq? qqi^%^#^t5tti w qq^R ^ 

% ajqR ^ q5t M ?# qrtt qtt 1 1 

qi^T {^ 7F( cM amt^aif ^ to 1 qqr qo 3 qq^ q5ft^fqqTto2^^ 
?6r I tt qf qq^ q5^t to 1 % aitt^j t q?r 1 1 


1968 1 qffRRT t qrar % t^ arq qqrsF qiqr qt 
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\ ^ ^ ^ ^ srsit^ ^i5t 3 f?t f%?l^'3it 

if 3r%3 4o 1 ^ 3rf^ Mf 1 1 ^^1^' % ^i5no)- ^ 'qr ^ ^ ^ ^35^ 

if 1 5?#q ^ ^ ^ ^ #iT wmif^qi 1 1 ^ I w ^ira? 

^ jnf wn ^ 1 1 

qR#i Fft#Jr #ft ##fr % 3^pfr ff ^ I ^ #^t ?ft#5T ^i5t ^ «itl 

m^rttint^ *TFR (*im w ^ ainm) 

^TFRT ■qi'iftftiq wftf^ ^ WS ^ I ^ ’qm f^SfjRT % ?f%?Rr ^ 

<3if^ wifftR ^ ifRf^ ^ arg^ ?[^ ^ HFfr ^ li iiRHr 

t5!T ^KT !TRf^ mjMW% I ^3^1^ ^3IR|^^^RT ^ ^ ^ 1 1 

TFTift^ 53-21T ^ ^ f w ^ ’it 'arrsT ^ 

f 1 % <3Rpfcr cRfiTR ’iFT^ ancrr 1 1 jhh M^ciRd oictM % afTrsm: ^ w 

I ^T ^FT t ^ ?Fm 1 ^Rtf 40 ^ ^ 5^HT I m 

JRdfef 3?cr^ ^ 5?PfT 1 1 

TFTlRrte % aRpfcT #r ^4t#3T <30# t- 

(i) mifir^'tmf^m'- w, ^ntorq w ^ ^ M fj 

(u) 51 % arcT^ti Ri% %i?t (ai^jifcBT) if i% t isrr 

(iii) mrf^^mw^tRw- 5% M Mf % rih M f i 


(i) ^ ^ lRr%f%TI, 

(ii) : 31# FtW %^, 5%q#lT, ^RfT 

(iii) : H# ^ %^, d-^lPJll 

M % 'SRI# #i I- 


(i) $R/^^ : IT# IT^ l-y1lPl41 

(ii) g%^|f95i7-: ITIF ^ l#ir, H^lcBT, TJ# 

(iii) ^ : H# ^ ntt 5#IT I 



^ viwitl f^q>ltl 
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ci5t #jr ^ i^gcn^ ^ 1934 ^ ^ %cii1^cb ^ ^ >3lk 

5^ ^ I ^ joif ci5t ^ tf^ ,3pr #Tf ^ 

^ ^ w I ^ m% ^-^o ^o «ftf^ ^ I 


^TR^ 9IMT % ^ ^«ir 



^ ^ l^tJl % ^ cbi4 ^ f I 




^ J964 ^ ^o ^PFRT % 1^ 3^: -3TEq?R ^ ^ WK ^ 

^=bKI <3111 RW % f^chitH*) sfm ^ FIR ^ ^ iT^'^^uf itr| | ^ 

W ^ ^ ’iRTl ^iRiRT ^ 'SR^ 3ram % ansiR m trtPi^^ ^ rf 

f^l 


1961 ^ qsro 1^0 ^o ^ 9il^ ^ cb(^{lrgl 3^ ft#, ^ ('Sra?!^) % 

^Jp ^ jiiH ftRT I # trtPt^ % # wr 1 1 ?M ^ ??rar rr 

^'^lF)^<i)ii <3/)M'iH <FI I ^ q? '3R^ TRlft^^ % # WT 
I 'I^ ^ '3RI#r ^ RR W I feRf^RR 

^ WT I 3R: ^ JIPR ^ ^ 1 1 




% 3F ^ OIMT c[#iR 4# ^FMT 1 1 feW 3^ #31 

'd*U 3^ '‘I5<i % I 9'^S ■qiM 3P# ^Ml ^ 5ISR ■c|c['J|«}5 % vj5M< 3R) '3IT 'Jiwi % 1 

^ w I % ^4Picbi 31# # #T 1^ #1 ??i^ 3?rat§3 #31 1 crar '3R# 

■RFT ^ ^ ^ OTFT 1 1 ^ ## % I ^ Ft W # 1 1 

'3TFR' ^ # t, 1#5 Pl^^ % 'STRjR # 

f# 5R5R % f I ^ rM # RfcT ^ II tT5R ^ t afe 

^$1 *1# % d^ii anr, ^iht #^^5# f i n# 3icr t# 

% RRR ^ ## # ^ aRra#iT ftRR % # 3F53 1 1 

dtJuicbT cF ftRR ^ 1 1 ^I?FT ^ % cWT ^ #3^ 

t ^ arfliciT flrar §a?T 1 1 3r#ii^ ^ ftrar^ % ^i5 w ^^fcit I 3# % 

R3r «b<^ RI# FRT Pt«Mi^ f I Rd" #■ P^«b^l^-Pl'bd^l 4$dl RcT ftF RRT 
% ^ WT # RRT 1 1 51# 31^ # RIT ^racIT % 

TRlf^tto 3R ^ 3FM Wnj# # pR ^ arfllR FRT Rl 

#c||(^eb tT^ ^ ^ ’g^I# % JIR 3 rM % aiRR R[ R? W ^^FdT I #5 
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?frnf ^ ^ ^ ^ I ^ cwt 

iraM^r^^ ^ ^ ^ T5t ^ I 

TRlftto % %R % W«T ^ ^ i\ gflW I cPIlpR ^ % 

^T%3 cTSIT?3^«lFr^IIT?r|crf, tjqcRTnr ^ JITH ^ gq f , 1^ 

^3n^ ^ W ft W |?I?BT ^3^ W ^1 

TP#m^ ^ ^ ^ ^ TfT «iT ^«4t m 'S?^ qftg^k fr tI ^ i ^ 
^5^ ^ ^ 'Jltidsl ^FT 'jPT ^ T5T *IT ^ 'JHl<a«s 3^ ^ I ^ 'ffFM % ?5T 

^nIRih 31^ % 3Tf^ ^ ^Tf^iMr 

ft ii^ «it i ^3^ wi ^5!?i t OTte ^ ^ 3;it4t?T ’iFff frficr to 

0^1) ^ ^ I 

«ji5t^ ^ 3?% ^ 5rR!% OR^ M I <3m^5ftftMRr w rjt 

w %! 

ifto ^ 5I€ ^t, ?TttT %R ^mFT, t^?gRl?IRnT % f^TTOST^T 

^ ^ ?rftT %R ^ OTinWR (Museum) TOT W I ^3T1% ^ 

I^«il(^4i’ ^ aoto % M % MWRd ff|qt ^ ^ ^Mf ^ I f?l% 

^ ^ ^ ?If ^ 'TWT % IRHf ^ ^ TOT TfT, frit sPT ^ 1924 ^ 3 r51w % 
^'3nR ^ % TO RiR ^ ^ ^ q^ w iTPift ^ Rtq^ I f^Rt^ 

^ lito 5 i€ % Wf TORT 'aftr 3 TOft 1925 ^ fTT ^ Mi TR)lf^ c^t I f# 
^ f=R5T Tp Rr^ ^ 'STRl^ftft^TO '3T5l5t^FRT q ^tq qTT afTO TOT '30^ ^ 

Ji^iM §3TT I TrajiM Mif ^ Tif^ tr^iRcbT ^ \siT§rr4?rf^ ^ fM i fii ^ 
l?ra5T 'STRt^^r^TO '3ra5t%TO 'SiHifg; api^tsBH tot wl ^ ^ ri% % 
TOf f% TO TR ^ ^ f I anrl^fif^r^lTO w ’ft ttto ^ ¥RFeT 'STRlRpTr ft 
^ 1 1 '3iT?|ftt ^ <3rsf I I 

TTTH ^ 5IWT 6 ^ ^ TOF ^ I fTffte M^T WM^F % ^ 20 

qicT w qiT Tfqrftt ^ti^qcF ^ f I g^, qmf ftj 'Stito-itcfr cwt ^rt: eFqrftftr ^ >3111^ 
^ 'SiftstT TOT ft 'arRraj f i ^su m ’tft f^’ft^ft ct«tt 

fttMrr ft -siMj ftraw-g^Rtr 1 1 ^ats^ ^ '3 tffr % i wift ftr ^ Mft^ft % qi^ 
ft ^ ^ f 1 -SjRlcbRicl %, TO ’TO |aTT cr«TT ^ 3T1TO cFT % I qfftrscF Rl’^'uft 
% ♦llw'^ ft ^ i #T OR cRF Mft ’ft T^atRTff T^ fftft f 'Slft^fT f^RJT 

Jigsi % ^Rct<!cb ft 'SjRjts Ptctdi-^^ 1 1 ^ ’ft cfifft ft ^ ciTO qg<2T % qftif 



HHe| ^ feRiT^ 
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^ ^ !3ropBfer^ ^ ^ TfcR ^ wif ^ ^1 f^f?gRr feir % 

^ ^ijsT ci5t cRf w ^iwr #nrr I 

lito si^ c(5|- 1^ ^ ti^tipich aiT?'^4ri(^d ^ ^ <3rf^f^Rif ^ Msr 

1^1 ^6iffc5R clot % -aPTR ^ ^ ^ W ^3^ \iM*{uif % 

cfR^ 5iwr ^ ^ ^ 1=i%Rr (^ I ORT w#i ^ 

M^rt ^ ^ arnifT cr^ ^ # -sn^gRT c^ l fcisFlf % 1% jnE ai^ 

W JlToft I, ^ jpit ^ ^ J^JISZT ^ tl im IRIT M ^5?^ 3?^ 1 1 

^O ^ ^ 51^ % ^ % Jnnf^ |(T 1935 % 1950 ^ 

Mft^TT % ^ ^ 5^ #3if ^ tI 1 1938 ^ ?RRM (OTJIotcRr) % ^c^Jq^RIfT 
^ 3cIT ^ f® 3TMf Mf ^ f I m 

^ ^ ^ ^ aiti: WR 300 ^ t Ift '3Tf^ ^ 1 1 ^o ^ ^T ff45T«R 

^ Ref ^ f^r^l^dtro ^i ^ 

9Pm 3 tM ^ ss1r5f 4 t w ta-, w 3iHr m Hwr, f® 

HR^ERT M I ^ ft5?^ Wl ^O IJT % ^ 1946 1947 ^ ^ 

Hi*ll^ld 3^1 ^ % RT ^ ^ jfl: ^ RT ’ft ^ f%R Wl 

an^fftPrt^ 2Fr 3»r <wr ?|5r 

fO’ #Rr ^ m^^fcT ara^tcRT ^ sRdt '<hi^^Rh m hr^ri xirt r wflftR 
^ aifcR^ ^ |'3TT ^ <3IR t WR 40-50 ^ ^ ^ 1 1 

3R|^4^ % 3©T '3R^ 'Sffjte % # ^ 4M srato % W ^«IRf % 
RFT iR 1 1 ^r ^ cFRf^. %Rr m ^ -srit 1 1 ^ ^ ^ 

^ % ;3m ^ I ^ ^51^13 ^ % 3^ '3i5i5to 4) ^ 

3lJl5t^ % FIR ^M®T <*(^4*^ ^ '3nt f I 

^ ^ JfRifer ff|R ^ ^ % RH ^ f I ^ ^ ^ 

IRlf^ ^ cp 45t 7|4 I ^ ^ RH '3R^ ^ '3R^ tl ^ 

3^ RR ^ I cTR ■3FT R7 Rf^TK?, Rfl# RFR 3# ^iRRHFR IRR ^ 

Rtt ^ f ^ tn;ft c^ f^lf^ RP# 'Sl^ 1 1 

^ '3ra5tRT % 6 '^iP14i R% ’2fR^ ^ RH fT ^ I 

^k5t ^ 1930 ^ qR ^ ’R #31 RRR # ! ^ #q4t ## % # R«r feir 

#T ?R FR ^ qgc=l4uf #R5FT RR §31 
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40 ?rni ^ 3?piT li 

'jft?r W 'SPZPH' R-q^ ^ Rbqi ^ 40 ^Hq) % >3?^^ 

aiH ^iwr 26 ^ ^ % 3^1% 3icr^ f i 

^ cr«ir tRrjt ^ ^ ^ tft aicr^tisr sun I ^ ?iwt 25-30^ 

^ % Wr-W«T ^ TOM % 3TOM W 3RT HiRrT % #=0^ ^ TO 

M 7]^ 1 1 

3n^j5ftft^ ^ MMm 
WffM 

TO 3T^M ^ 3iraiT ’TT etrfefT HIcT 2l5t ^ ^ WFT 450 % ^ 

600 ft# ^ li ^firoftr tnRcTT % ^ ^ to^ ^ 3m% w w cFif% 

TO¥ ^ ^ 3ift % groftJT sirferr 750 800 ft?it M ^nflR 1 

snfciT % mni ft ^ cwr gii FPft tot toit Ii tom =i5t if 

^ ^ftqf F5f #FT % TOT TO Fnt f I T% FTOUF % 3F|cr§lR ej5t TOM ^ 
TITO % TTm % TOT TMIzrf^ ^BT TOR ^ f® TltsiT ^ TOfT 1 1 TOM % 

^ f 5|- 3ftT TOT FTftqf % fciFfft ^ # TO TOT ^ Fit 3frT I ftra% TO 

TOT ^FTOT t ft? f%T ^?t^ FT FT I TOM % SPOT ^ 'TORTtftTO TOST^TT 
^ f^lft 3Tft Fit FTRII TOlftST FJM ^ FTft #T|t % ^ Fit 'SfR ^ 1 1 FiFTTitF 
TT^ ^ IMT TOM TOT Fft^ % ^ M W FRcIT 1 1 fTOT ^ F^, TOFit ^tF# 
^ fS ^ Tltt# TOT f5 TOM TTMt ft?tTOT'3it FiT ftFFT I ! ^ f^lft ftfTO TOMT^ 
TOT 'SfeFil^T TOT# % FiTM # TTTOft 1 1 

FTR^flft^tTO F5T 3^ TOT 3FTO ?3 (Prognathus) IlFTftfFTT TOT fT5 TOTT |3TT 
%l FlRiFil ^ I ## 3i£^ (Pronaxilla) ftMFiR #FR ## Fit 3TtT #FT # TOFT 
%l '3TFft5 Fift #t Rift ftro TOT TO# #FT % 1 Fift# # Ft# ftFiftcT 1 1 fTOB 
TOT #t# ftF# 1 1 "^TTr TO 'aSFTO ftiTOTT TO# # sfR '3TftFT F?T |TO % I IF# FM 
3^ ^ # TOFF # TTTOF 1 1 TOFF #t TOft ## f I ?F#r TOFF # F# #R 

f FT # fiTO^ FIF % Ft F# ## # f# FIF# % # ftftTsT f I F^ 

5TIfF#F) FJTO #t FTf ftropft (Bicuspid) ## f TOT #Ff FiTF FTTFT TOFiR # f I 
F#iIF) #t TOFiR-FFiR #' TO^RlFi TOFF # 3TftTO f I F#W # FiTF 3Tf#^ 

#WcrFTR^^#TT%f5fl ?FTO ftTTM FTTM # # TTF TOT FFZT 1 1 #F TOFF 



^ va^lti fq<|j|« 207 

^ ^ f^^^RTTvsit t f I 3Rr: in^ ^ if ^ ^ ^Tlf 1 1 

(Pelvic) 

ITTH ?Ttf^ >31!^ c|5t fcTi^lbiai# ^ 31WPT % ^ ^ ufrar t % «T)f ^gcT 

TfTW % ■arf^ 1 1 sqicigif^eb ^ ^ iTR^ ^ arf^ 

itwuRftli 5^1^ ^ 1 cBRor qw tor 5f ^ I crar ^ 

(Sciatic notch) 3rf^ ’T5t t ^ 1 1 f^l^ ’TFT ^ ^ ci5t eflr ^qiF '3if^ 

^13®' ^ ^1^1 1 1 flsFT ^ f^T% W ^ % 3Tf^ TFT 3Tr tl 

I?T^ t Tf TW ^RRTT I % 'STFtcflf^ZlTFr c^t ajtf&r feTTfeiT ^ ^T^^ 

^ «ftl 

^ Tof W tfr FIT^ ^ ^ ifSTT# TTT^ % ^ FFTR 

t cWT ^ fe qif^d l % WgPT f I 

t cT^TT % 3T5FT7 ^ T# % TTW Tot 

*11% #£TT cW ^JT^f 3^5^ % TTF' ^ WTRR |l % cf^cbd ^ 30^ T7 1%^ 
TT^TT % ^ 3Ti^?r W ^ iTR^ ^ WT 1 1 fT^T ^ ?f|^ ’ft ^ftTR 
WT ft 3Tf^ ^TT|§^ Tnrft 1 1 

anT tTqr 3ni^enPlft*<i ^ sfta^T-arpf 

FSIFft ft 3TF^«1fS)«i4)0 ^ TTRI'Rd TTH ^ t 3T F«IFif ft TTWT % 
^ ^ TTTSfTT^ 3TIffft ft) 3T^ ftt M 1 1 3T^ff ft ft^^T ftlTT =ft MSJHcll 1 1 
3ft?f^ ft vFFTT 4000 ^ 3T4)T ft ^ Tft 3TT)<ui, 3!lf^fiTe ^FTTfft TTH §t^ 

f I TJTTTFft ft' arf^ cBT ft) Jlftk 1311 1 1 

W2T-^2T 3T^ Tlfftftf ftft ffftr, ?rftt, ftl, ftrt ^FOT). 5[fM -§3^, f%, 

^ 3TTfft ftr 3TcrftiT fftft t i vjIHclft 3lfftTT ?f|ftT Rfelft ft? TTR^T Tf Rcbldf 

^3TTcrr I f% 3TFft^ftcB^ ft) fttT?T T^ ft FRT TJT fftftiT ^sth ^ ^STT TTF 3fk 5f|ftT 
^ TR TUft ifft 1 

(IWlPlT) HTcfFTT ft? tR ft tRtRTTT T^ft gq TFTT I fft) 3TR^#fftftcRr i^TT 
^ ft I5ft ^ Rrrft c^ ftrgjT tfttt 25 M It^ ftr c^ ftr^ 

TTift ftr Rrtr ^ 15 ft 50%' dTT 7^ M 1 ?TTft ^ TT TTITT ^ ftf tI ^ 
3TRft#fftftTTTfT TT TM 3TfftcB T TT 1 


3TT^ftPlftcbd cfft TTf^ W\^ ft RFTT THftk ft ^ TT 
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^ ^ w I crar ^ 3131 TR ’T^r li 

creiT ?5fpf % oijmr JTFit ^ I MHt w 

% I 51^, ^ ^ ef^ % ^ mR=IK ^ ■’IHT I =pif% ^Rjar ^ 

^trh f I %nf^ ^ Wfi I ^ jfFff =rR7 ^ f ^ hci^Hci 

^ ^ Rlcbf^d ’ ^ ^ ^ ^ ^'Tm ^ ^ Wl flRcIs?) ^ %T 2TT ^ 

TFI^ % ^W^FI#T ^1 


^ ^Pfl#jT % 3fcr?>r ^2R 1967 ^ ^ pcT^ fcflTFft W(Rr cn?^ ^ ^3tltt-^ 
i R r q tfW ^ m fell I 1971 io ^ TirafRi ^#n?R (oiiriM tfnfRrar) % 

wM WR ^ ^ ti^TtJ wi ^ ^ fRnrtf^ ciit 'SfPit 

^ t 3ra?>sr jiH fiBir I WT W ?ftsr ^ ^o 

3t^ #Rpr ^ ^TFJft^ df?W % ^ 1973 ^i5t ^ -afR ^ w 

^ ^ ?IRIT ^ 31^ JRcTfer aig?^ JTTH f? I 3Tcr§>sif % ^SJR 9T WT RROT 
% ^ ^f 15 ^ ^ 1^5fIT ^ I W % ^ ^ 197 ftMs ^ 5RdR^ 31?^ Ml ^ 

^3T^, ^f|qT, w«r w ^ ^ 5f|^, % ^iit ff, ^ ^ cM % 

^ fq ak ?#iw 1 1 ^ aicrM ^ 13 oqkkf % ai^?k rht w kr ^ dsir 

# 5^ % fk 1 ^[’IRRIT W I cTffW cfiT % fk kcT ^ 

% k^iR wr armw anf ^ ^ cbrr ^ M I ^ aR?>^ 3 kf^ ^ 5 ^k 
% I aR?kr ^ mR) 6 apjk afcT^ dj^i ’rtt ^ I ^ k^^rr 

an^lcflfJkfM I ^ ^ anR k 3 kkr«R ^ T5k «ftl 

fe^ k aioRR % w ws w I fk ^ ^ #t ^«nkcr fan 
«Tr 1 ^ ksiT w k ^ ^ ^awdT ^ I ?Tfk % an^BR % ai^qicr ^ 

^ W^ I ak % RIR t ll ?k % aRZRFT tRTT?raT%k3^2i5tB¥20 
^ ^ k I ^4'j|st) ^ f I 


kiRR dm % fcimiR qm kk mM mr RBm 1kd^ arR^k^^^Bd 
apiRkRi % ard^ .id% kt dm k^kktRT ddk wk ark f l ^ 3 ?s!t dm 
^E^B^ % apT ?iraT k^ kdk aRpfd ankkk^md arsiokRd kR ankkk^md 

TtfRaarkfi ara: ankkk^md ariRfkraf iikm kfkfk% 1 1 Rkkdkmd 

?d dd t d5dd dk f I f#r 1980 ^ tfmr kdidk % dkdd ^ k <m<i dkkm k 

kmm kt 1 
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1938 ^ lEfpft 15131 si^ ^ 311^ % TRt if cfi^R c^ ITRffer ITIF ^ I 3131 

^ ^ 3if si?rR5if 

W ^ ^ 3 ^ 3l5t ^ ll % ITSI qr4 l fif-T 5>tk M 31^ JHH 

1^ #q|t 3F1 ftWT, ^iTH clSIT 31^ 3CT f5 ^IFT W f3 #T ^TRM 

1 1 ^1 31cl?li? WrEl % ;i# % 1 1 

W ^ ^ % WW %T1 331 fan 1 1 ^ 600 ft# 

% I 3?# 3r| cft ft^ranr ftnn %t 1 1 3iEff?5 ^ ^ 1 1 %3ifT f ftR# w 
g?Rn I ftl ^ ftl# 9T 3113im cfR ^13# #t 1 ITF13 3?1 ^ WT f 1 ^ 

W#f#H I W WK % WT ^-3P1)R ^ 3# 1 1 #o ^ ^1 qf ftcsf?^ ft^iM ^ 

5n# ^ ^ #sn lat ^ ^ fft w s# 351 3q%T § 1 # % m ^r 

3)# I 

<tfcl W % ft 115133 W I ^31#^ 3?R5# t ft 31T##ftt^ tfl33 

^) 5 T %1 

# 3 # m 

1959 t #3# ## #T #0 X^o iRlo #0 ## t 5 ^ 31lto % 3it^|clf Biff, 
d"J|lft3 l t 5n#T ftft% # #3# ^ 3M ff|# # #3T # 1 tt #0 ## t 1930 
t 3 f# ^ 3 ^ 33 3 R«T # #1 333 3531^; 3# 333Rq ^ 3lMr % 

31cl5ft XIT3 51 ^ 1 1 333R# t #33, f%l 13 # 3^3) f 331 3lftftf t 3Rfft3I, ^311:, 

tfcU, #T, 3’# 3tTft % ^3^13 4000 1 # 3lft^ 313#? ftt f ftt t % 
BR t Sf3fR 35# ft I 3# 313#? 3it^|3^ 3R I % ftt f # f#3 krilflfftd 53 # 
f 1 #0 #cf t ft 600000 3t 35T 33131 1, 3135 t5f#fft31 ft?3ftlIIB3 # 

TTgt^ T# 35ft3 t 3#lft33-3TFf3 ftftl % 3113R 3T fH# 3(115 1750000 3t 

^ %l 

511H 3135# 16 t 18 3#T 53cp 351 1 1 f335t 1#!# t ?5?? ^ '313lft35 
31# 1 1 #3TlfS^ #13 5 ^ fcichftd I 3tT 53 IT 33?31fe3 fRl # ft?IM 1 1 fll351 

tfU 3fl 331 313?: # 3313 I 31?5 3f 35^ 313# t 3?33 % 33BR 1 1 31111 % 3ft 
#t f I dlftcblR^ 35 ft# 3t 3ift 3313 3 ^35? 5 ^ 33t 1 1 tts 31Blft35 5§31 1 1 

t531f3 3t? fHdIf'JK #t f I 153t ^ t #13#^ 5lt#31 351 ft^lPT 3# 1 1 
5t3cfu|ii R 5 ^ ^iW t #31 % ^ ft5 3133 t 3131 xJfM %1 ^ 5^ 331# 

% 1113 ft^tcl I 3?^ 31135R t 331 ^ ft % 35R3 3133 # B3I3 1 1 3flte 
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% 'affm ^ ^ 1 1 Msf 1 1 ^ % ^RR 

I ^ «lTfeTT 530 1 1 

icift^ fxB5?TT jft^ircBR f I 5 x 1 ^ vsnR ^iFicr w xiro 

^ ft# ^ ft§ftmxt xn# xjn# f I xr;^ ftjpr ftftm ^ xr# 1 1 ## m 

I ftftrar in# # I M ?f|# % ft^ xtft # 1: ^ft5?r 

^ f ftj in# (ankle) # 52 ft # 'aftsn^ f^Mlf^cll ^ 3?ftfcp - 313 ^ # I 
??% xricT m #1^ nr^ # ftft #gr w ^ 2^3# ^ qRr # wihrr ti xr;^ 
’3RT ft#5RTT3Tt ^ xp^ ^cRM 'Sll^ftcb HPra- % ftFT % I f® ft^t# % aMM 

'3rfSii*i^i m fr v^n^ftib nnw ^ wr 1 1 

XI5 ?fti# '3i5!)t^ # pnr ^ wr % ^sxTKr ft^^p# 1 1 ^o ## 5r 
'3Tll^#ft«J=Wl W aill^#R«)cby #XRf)- # X§ft# % ftftFT ft#f ^ Wi 

^ '3THRH f^5Z|7 % | 

fl# 1^ ^ (^ iim) 

’ 3ift^ fcRjRl % gjRtir 3IR^#fxr#^ #T lft#H % ^ ITT# #ft ?^=f2RT % ^ 
^ ftsbfticl |q I wm SnfelT # ^ #ft f^cFERr 3?# ^ XJ^ % ?^ft%# 3TftT^ 

% I ^jXfiW «nftcTT 800 ft# I XJTWft) |ft#(T # 650 ft# I W '3TRst#ft^- 

ftRT ^ XT5 #T: # ^ ll ?P? qift^ ^ #cR3 || 

% ^T#m 3ig#T ^ ## n# % ftvp^ ftfteT ^TTR^ ^« 1 R % Tfl^ 1891 

^ ?I#J5 % ?TftR^#^pFft ^o XJvjftf # ITTH |CX ^ I ^ fx#^F?ftxRT rv 

wl^t^%^tiHxjn^^%ft^ftRftRri,n,m,v,vi,viixTt vni jrrer ft# 

I fxft^x#xRr I ^ vm % 4ft #xi# % ^iiT5Er xft §1^ # ^Rigz snftra? ft^ 
xrraT W 1 1 1930 t 1939 ^ 4ft #ftxMI^ ^ # mTM % 2RT ftT# ^ XTSET 
x?n??elftFr ■ar^ftn 2#^ 31^ inw ft# f I ^ ^ (1953) wftftt (i96i, 65, 

68, 72), (1964) xft 3U# (1969) % # XrJTcIT ^ 3 TX?t 3Tcr#R TTTH ft# I 

## 5 ft 2 ^T % ^ ^ 3T5r#^ 4ft ^ STH 1 1 f?T ^ m WT 

1927 4 ('31^ 4tf^) % ^ftFT xrf^ 5#§T 4 cp^ 4 WRT 60 ftj# 

^F 3 ^ra#T 3 x^ 1 # 4" #<=*)< ftgnw w 1 1920 ^ 1937 % 4ft 3q5r3ft % ^Tn^nr 40 

XTH# % OTTOft niF X# ftp# 14 #xff|# f I ^ *$1 W I 4 

■ara^ 4 ^i# ft^-!^# 4 # w w I 

4 4l# HHw # 4 XRX 3 xinaT ^TRcT # 3#5TT XHH^ ftcfiftcT %l XTWT 

XifiaT nrw # 3#?TT ft^ftcf 1 1 3nfft 4 # in^ra xmgi HPRT % 3lftRP ftehftd 

ft^44ti 
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^ ?TRcr % ^1^ aiH'f^ ^ f l i982 ^ 

t f 5 3 i?r^ w M TI^ f ^ #jt 1 1 

1^ q[^ ^ ^ ^ aiJto wm ^ ^ |q ^1 

'Sllte % m ^?Nf t ^THcT tcTOT % ^ ^ iT5<^uf ^tRF^ JITH ^ f I 
'Sl^Rqi ^ JTRT 'SlcfM % '3TraR ^K 3TR^ ^ ^ ’im ^Icf^ ^ l^ddl-i/hH 
HW I jfrM % #51 % ^ f# J^TT % '3Tcr^ STH |C[ 1 1 

1949 # ffl ^311|§to ^ sBFJl # HUT ^tH|t H# t#^?itW 

#5#f%TT W«fTl 

5M (1960) # ^ -aiite % 3it5|gT^ 5151 II # ^TtftHen # tph^ri m 

Ml 


M ?Mp 1 % 3Icf#H fIfl5R# (^5T##) % HI5T HFT t HIH M 

H# f I HIH '3IH?W # qcjj ijnf ^;rf^ 3isit?5 1 1 1960 # tlMlHl (iffe) ^ ^ 

^ grM Hm H# I, 3it >3IR # 5IWT 3 51M 35I#t 1 1 

^ anff# 

M l^HSTl % ^ clHT aiH^lHll % # HIH M H# f I 

'SM’# H# an^ #' «i^ Hp' M? t M #t M# M % aRpfn w 

ll 

Mf^cfsn ^ HJHM HlfelT 750-1200 ft# cIHl HI# I # aTI5|#ft#cRTT # 
aifti^ Trai #£n# hrh #cftIi aRi:#Hi###%#H%irMtfi #h# an# 

# #^ # a#T: aiftfcp 5F# Tmi # HHi 1 1 # ?i# ft# i# hi# 1 1 

^HTT aTRHTiZ5i ftji arftHi ft=bfto 51HT aft: # ^ aft tihi wt 1 1 5raT##T m 

OTR dltlKul 512fTft§%aftOTl#r|CT|| 515iraft# aiftHT ftlft ft 

an# I ftraft niRoi ^ ftM fftFrai ^ I i% nftrs^ hbi h? hft nftrR nrnci # 

ftft ftcbftci H HI I ?3 HHi aisftj Ht 5IHT HI# f I pft H51 annH 1 1 HI# aif^’ 

# ft Hf THE W H5I511 I fti sBfftfl ftniTTT |aTl I ft HHcl % 5T5lft # ftl M 

f I ?nft ftftftn HftTR HRH ^ TRFl %l 

ftft ftgRRT ^ Hsft 

ftft ftnen ftftn, ^ hht arste # #ft fq # hht aift # ’j# % ftftfr t 

arftiHi ftftfti # 1 Fft# ciidicRui ^ tr^ ;3^ ^ ^tftrn ^ | fft 
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HFra’ % WR % ^ ^*TFT ^^1^ IRfr*! ^iRTT MlW Rb^l I 'R^R % viM=b<.uff 

^ #R, |ng i:^ gnf^ gM 1 1 lfR«T ^ 1^ ^ 

^ ^ ^ 5FT$T: ^STR ^ W -afk f^lf^ ^ 53'RM 

vi''l^R°I I ^ R®1T ’«ni^ '3Tri^ OT- 

gRor 5©T 1 1 srato ^ iM ^ ^ 1 1 ^3^ 'Srcto % ^^jf^RR rr 

^ t ?r*ir ^ 3l5to % ^S'RRR tfcPRl RR % f ^ ^3^ '311!§t^ ^ 

3R^f I 

dr ^ rsrftrai ^ = 1 #^ ^ 3 ^^ % -3# 
WlR ^ WR f I d’ wr 3 # W rjqdt’T liBjFT 11^ di W yCTSit cBt 
Rgf^ % #tl #T dl RTR T? 3IFT RRl^T Rid % f 1 

RM R«TT #1 % ITTR ^dlf|df dt JS liRfIdf ^ ^ ^ flRR ^ RTC 

w ^raciT % ^ ff ^ ^ =iR 3n3?rak d' 3fk 3^ rI^tsb rtt^ ^ rI^ 
sJt I ^ RTO g©Rr: fira# ^ ^r^ % ciricrr df 3iqRr ^dtcR-fdcrf? ^b# d" i 
R«iT f5 Rindr dr rtrrf^ 3^3^ dr ^ l 1 R RiFff ^ rrhti^ f® 
^ «fr ^R= 3 ; 3n#^ crar 3 rt rir ?it ^ ^ ^ ’r rr# 

1RI% ^ 1 3TRT-qRT ^ ^ «JT I ^3it ^ RRcf 3# m WtR 

^ ^1 3I& ^ SRfrrr % RFfcT % i^T^BRl ^ R% IRR f© ^BIR ^IRIRT 

RFR % RR^f^ vjft^ df llt?T fen I RR^f^ ^ RRcT c|5t ?Tlftft=B i^?lW3jt ^ 
tft RRlf^ 1%RT R«Tr rI^R^ R5T ft^d? 3<if^cbm |3Tr 1 ^ RR^ % RK Rid' R^ RR^f 
df M % R?t |q Rf^r^ w RRfi^ fd^BRi dj rrtr rrm 1 1 

(RfRT RRW) 

RRT RRR ^ ^tR RRd RT^ 5R ^o gcffR d I ^o ^dlR ^^RR^SR fd^RfdRRRT 
^ 9lfl7R^RT fdindt d I 5’^'d RPR % ^'I'jfl ^ <9l'»ld df R5IRd ^Rl ^ 3fiT ^Rd) f^lR 
^ ^ ^ f^l ?Rd) 5R 5#3T df frfd^B RB5fR ^BT ^ 

tdRP gdfidl ?R R? t 3PdRR ^ df ^ Tjcf5 tdM I f^RfdfWRR 
dt 1^ Rf idRjRT ^ ^ Rjfr ?Bt ^ fdRJTdfd I 1887 df ^O pk 3rtpd R# ik ^T^BRIR 
%g % RTR ^RIRT Rfd I dfR % ^ df ?M Rdt % fdRl^ kkR RTRR3 RR df 15 
4l<i< vSd RIR RR ^RR fdRT "SlfT RR'R Rd I R^J R^td di 3p^ RRRI^ d) RRR 
RR RPTT RRT ^ fdiT <91 m^ RR RRld RFT RRT RR Rd ^ RTR ^ I RR Rd 
df krfdpTT i^kR Rd RRlddk % RlkR RRT f^RT ki R5 RPR dt ddf RT #RT HfT 
RRRT ^1 3Rr; ^o |gR d id fdd%ktRR ikSR dtsjT Rfl itR^lT RRd RTRT tTq--TnRcr 
R^ 1 RI WRT df Rid ^ % ^TRR ^ RPR dr RTR d dt RIPR ^RIRT % 1 
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^ ^ ^TT«T-w«T icrf^isr vmi % snWf % ywRd f 

<i5q1Ri<ti, fl’qVqtenror, ^ % wr 5iTaft ^ f i MKf^cb 

55T % srpift ^ ^ fs ^ affcPT vi'w'^Rw ^ 1 1 ^o % 

iii<f^45 '^rii^^lRn ^ ^ 1 1 'STTgPl^p ttfiRicb fcrRr M'^aiciin' % airaR 

^ ^ w ^ETrRfT I ^if jpfl- ur^R) ^ JM '^i^wIRh 51 T ^ tl %nf^ ^ 
VM 800000 % 500000 

iwrnr 

185 fM ?r21T OiRi^cFT 134 ftift 1 1 

^t?Rr 70 I '3Tcr: llW^ W^ an^fJR ^ 1 1 ’3lRR5f§Icr: Rifim W?Fr ^ ^ f I 
#7# ^ «ITR^ 940 fM 1 1 '31T§f^ wr ^ ^^^ 1600 ft# W ^ ^ 

600 ft# ## t 31^: ^ in# % 1 571^ -Hfwteb '3#9iT^ ^>1# ^ 1 1 

%7T 31# # 3ft[ ft^ |3ir I cWT ^ m % I WnjET # cR? 5^1# #t ##, 
^ ^ w ^ ^ ll 

#q# ^ ^ fcR#^ I w cRifigisr % WT 1 1 #^#?f|#ft#^ 

I W ^ # 3^71 ^ ^ % I ^ 3^RS|1$^^1 ftJT ePlMR I cM #ft5^ 

#7 Ri#^ % ^iwr ll ^i#4 cwr ^ ^ ^ #7# li ^ ^Pni^ 

^^3n7R|%rft3 3ft#T3ZRi##fe^^ W^ll ^ ft4ift<T 
^ % cRlT tftTM 3fHn# t 3T5PT # ^ 71^ |l #7 t 3lft^ 

W ^IJST % g?T ^ |31T 1 1 #7# # W 'Snfft wnj# % wm 3rf^ ## 

%l 


% Flsf5ft7I?r #W t TIf F[s W xracTT I ft) ##W ^ 3171 ?IFT 3TT§R[^ 
’im t ^ # #2T ^ 3lT^5tcR wn3<7 % ^ % I #0 ff#is T# #o JUsRclj fel# 
% 3737TR ^PTM % 3l7nTFT cM '7T?^ «TFT ^ ^ 3^ ftMf ^ f ftra% 31MT ^ 
^ ^ TIW I RF ^[f ^ 371# 751 #^ # 3T# ^ lt#T ^R3T 5#T #7 37# 3^7# 
TlTfft # #717171 % #7 ^77 ^tRiTI 7^ # # TIFT# ## I ^ TIFT# # H'#'clW5 
l?T if 3# ^ ^ TFB# I 3171: FftlScIl # 31F717 F7357q^#^|f%35 3133 
31I^P|cb 33*33 3# chR % #3 371711 % 1 

#1 

571^ #3 ^-3# 717*^ % 3777 3173 ^JlTl #777, 3 >m( 1 #31 #7171 #7R 1# #373 
3131 ^ 3ft#7R: 3# 3^ f # 3527 % 3171 % 371337 ^ 3p 3t tl #71 # 3lf 
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^ ^ ^ I ^ ^ ^ ^ 

t5lPj^^^'3TtlH^3OT'aflT$l4lPl«lW %t^I^'^'^^ 4c1li|ltl ’Sra': ^ 3rf^l^?Rr: 

ftiPpR ^ f I ^ % f I 

SIW ^ f1^ 

51Te|5t 45.5 M 1 1 'SnSIR ^ ^ f^raJMT W ^H'l 165 

^ 170 ^ ^ 1 ^ ^ 5^ ^*11 ^ I 

§lPFTr FFTT W % PlU^' 'STFTR ^ ^ W t ^ 50# li?T ^4)1 
^ ^trf FT ^ I 3T^: ^ Fit 51^ 'Ijj’fe^ 4H=I % TFTR 1 1 

FiH 3Rr^ m 19 IsnMr ^ ^lEzm ^ 3 n^ tht ^rb gSt i ^ ^ fr 
C^ FReT cTFT 4FR Fit, 7 ^ FFR ^ ^ffT FflFit 7 ^ FFR W ^FR ^ ^ % 
FPJft ^ FcRtrar I f5 ^ F55r Ff FHF ^ TRRT «1T FT f® ^ Fit W 

^ I -arf^^T ^ FIW FiT FiBT I FTT«T ^ eft FF ^ W f% THtt 

t^Fi t % I ft Fir ^ TRF FF MtF FiT FTFT ^tt FT 

Tntt 3IF^ It cTF ^ FIH ^ I FTF ^ F#ttF FlT^ t^ WFT FFF 5§llPl«li 
fM ^ FF TF^ Ft FFT 1% t 'STF^tF It F^ST % f FFT l][Fi It ’JF^ FM % 1 1 

Pt^^^tF F '3TF^ FT ^sIlPtFif ^ TTFFf ^ 3T«FFF % #1 31FFT 
^FR FTp’ 1 1 Ffo 1^ % 'SMIFT Frf^lFiRT ^sllPlFi FTT FTTT % TTFFF f 
Pl^^*FtFTT FRF #[ Fif^T % ^ FiT FT’^tt 1 1 FT^ FIF FR Filf^tRTFTTF % FTSFFF % 
^ ^ FF FFTITFT R^^'FI'RT Fit ^ F^ It IHt I eft ^o % erFFT f^FR 
FFTT ^ ^ f^r^%^#TTT Flf Ff^ T^ Fift" I ^ fWr TT^ % 

ftTTFT-^3^ 1 1 

1930 F?I^ % '3tfeR TIFF ^ FTFT ^ FT^ ^tTFFt ^ Fi| FTF^ FIH ^ 
F^ I FF TT^ FTF^' % FTSFFF % FF FTFT FFT FITFT FPTF fIw'Fi, f^MlRdl FF ■aRT 
^ TT?!^ ^ FRF % TTFR ^ FTT% FiftF 1 1 Flf^IFif?! FRF tfOt^ % F% FTT^f^ 
iFt^rt - ^-T T ^ Plelel l -^^ FIFT 1 1 aTF: FTlFiT #JT TTR^ aTTgPlFi FTFF t 1 1 

(#ft FRF FT ^ FRF) 

#T % Ff^ FFT (aiF ^t1^) ^ ^JpRR ^f^FieT % %^tlFF 

Ft%TR tteTR ^ ^ TIF; 1911 |o if 1?^ irqj ^ Ff|Ft ^ ^ IF ^ I 



^ trt fter 
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^ ?i|qf ^ ^ ^ fcm^ % ^ l #ft hhct anfesM % # 

mwRo ?i|qf ^ ^3^1% M ^ ^ ^ cfR^ '3n^ 1 1 ^ Fn#T f^R3RT 

«iT i#T '3#T«fr& snsrfer ^ ’isR^nc % 1 rfro ^ ?f|iif % sifcr '3P5f% 
1^ qsqffe ^ ^if 'StmRT ^ w % cT ?f|jjt crnaf ^ 3?rt t i Tjs^cn® tn: ^ 
§311 ^f%rr t WFT 60 jft ^ ^ iggjTs^tq qpi^ fih ^f ^ 

^qjl'sil % 3^ qjt <rlWI '»ilcil *ITl 3^ rl'ii ^ 3*^'^ ^ RlRl-’i'J'k 

^ ^ ^ ^ 3IM % ?n^ e^^ 3^ iim #qf ^R5dt f 4 t f# 3?^ 

^ fIfesT #ft q5t 5Rr 5 ir«t ^ I 1921 ^ 3 ^ fs ^ 

Ml qto 6^ ^ fR ^ ^ 3Tarqq ^ % RRT W R? 3[R^ 3l3g>T 

^ 3nMM qq I #1 qot q ^ rhr ^ ^ Mt qq %i ^ 

^ % 3ITRR qr ?R a^ ?«fiw qR SI5RT RTfR qq qjpf RT I ?R uMt ^ qW 
RMiM w w I ^ (^rt^) ^ qi% qn% % jbrr m #ft qm rt 

RFR % qw % ’^t qfHT ^JITcIT 1 1 

1921 ^ 1937 % ^ Tll'icbW<DH WR t 40 aif^ W aiR M R^T 
14 ^FiM ^1 ^ qjqi^if ^ 9q5t ?M?r 3M ^\ 40 ^ q^ ^r is sMr ^ ^ 
%qRr35r%wlf%^l fq 3 r^ % ^iRiRtb sM r^rr 152 rrr ?aR, 
^i?R aii^, ^ Ri|3tf^ q# f® ^ ^ M 1 ^ rtr ft rtr q5^ aif^ ^ r#r 
% r, Rfr RiqtftRR, ?rrt, 3nf^ % iRcifer 3Rr?Rr utr M q% fq 
^ iM q^ '3RRf|tR qR % SRT qTt qf 1 1 

sriRr ?f|qf q5t pqr M^Rfiqq % rri aR^ qr ^ ^f qqq5t writ Mt #t 

RRHdi % ^Rq R«t^qR 3rqf^]^^M qq w 

w 1 1 fq % '3Rziqq qq ^ ffo ^ ^ ^ % qqqq q^ ft w qq^ 3 ^ 
3fo RRfqftR ^ 1939 ^ 3^ Mr I |q% si^rr ^ rrt ^f%q rhr qqj ft ^ ^ 
^ jRrtM li fnt % 3Rr% 7^1 

^q 'SR^'tRf % RTR 5iRcr^ eft ?f|?R ^ qnJt qf i^iR% q? M frqr I fe q? qiqq 
Mq 3qf^ qq f^RBR qRRT rt 1 iq% irt qqRt q^ q<?R % q^ ft RqqRq ^ M 
fl 

smflM MqRH^ 


RMfiqR q5t litqft RiqrqR: f^^^RitqR % ft RRiq I q^^ qrqq ^qrar Riqq 
t f^qqR ^ f5 MM I, arM r^ qq ^feniq 1 1 ^tqft q5t ?|t q|R siM qtft 
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I ^ M tft ^ tnfrii ^ w^ les fM t 205 M % 

^ ^ vSrf^RjcW 137 M % 143 M ^ ^ 1 1 ^5qM 72.2% 

m ^racTT I % ^3^ <smK ^ 1 1 ^ ^ snfeiT sso % 1300 

I ^ ^ Wr ^ 100 ft# '3lf^ I ^ '3TT^f^ ^ 1 1 lift^ 

# W 1 1 ^ I ^3^ % # Ffl^T ^ ^ f I 

¥# #qft^ 1 ^ M I SrraJR if f I f^FTcfT ^ W W % ^FR^r || 
sftr ?rqT «M ?BT ^ ^%l if?e5T ?|f ^ #3 ^ ^ I # 

^RPT^ ^ W W 1 1 3ncRftft3^ 3RR 'JJif fcRjft^ 1 1 ^fft^ftSpT 31^1^ 

31^# ^ 1 1 #=31??: ^31^ % ft#r % fti^ RRrar % wr ^ ^ |i 

5 ?R 5 r ^ ftS # ^fp’ ^ 1 1 n^ ^^RT?RF ^ ^ Uilil % 1 # 

?i|# afTgf^Rj wr % #|t 1 1 v3ira5K ^ w fes # ^ %t ll w # 
# ft^Fftci f 1 '3TT§f^ # '3Tft=F ft?raT-;^im 1 1 

^IM ftpM 3ncFR ?Fr I ^ 3TjmPT RR3 % WT ll 

’TOT FFT FTO % 3HIT5T |3IT TOT #^TO) TORT ^ 1 1 #^TO) ^ ^ 

TORT ft'4)ft3 % 3 ?cT: if FTO «FT TOft ^5# #t I 

«i #?5 ^ #i 

^[#55 ^ #C ?lft5?lT# I TOT #?T^ ^f Rift % ’TTTO % ftRcTT’^felclT 1 1 

% W RFR % TEFR HHT I ^ FTO # 31^511 ^Fft % IFFIH RRl 1 1 

^ # W ft '3Rft5 ^ TOT FTO ^ ROT T[tr Rft f I ’ll 

'SlTgft* ftfiR OTlft ^ 1 1 ?#T ^ # ’EIJS!! % ^ ft^ f I ^ 

% 'aiftrar ?t# tot RftTRi# f i f’ftt Rf # oift^ r# f I rt: % 3ft ’frt t torir 

^ 3t f I #|R (enamel) RJEir ^ ^3^ft5F Rftl 1 1 fFcF ^ cFft Tft ftlft SRTft ^ 
•3F^ TKra% ^ (Shovel Shaped) ft f I 7333) 3# ^ f , #7 RT3T 3H3 
^ ft 7FH ^ ^ Rft ^ t 3735 57fti 3Rft 7RR SRRftRT 3# W RRIT 
% 13ft ft3^ 7333) 3ft >3113)17 ^ '^ 01 RTO ^ ft 713R ^ f 1 13ft Rftw #T 
R# #7 ’f# ift f R3ft 3133 ^ ft^TOT^^fl '313:3ftft 'STOR 37 31 
13TOfttft TO 73# 31# I Rt- ft# # ^ 3)fft ft 3137 3)t 3#TO ^131# 3133 ft 
^3)363 1 1 

RR" 3 R #3 

fto % eftftftR TO 7IN3#'i<|cb ^iTS333 ft3T #7 3T3T ft 31 H# ^ 
# 3133 ft R3R |l 1^ # 3133 ft # 71313 1 1 RT3 # H# 3T3: 
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tftj w^iH^?fWT5te?rRT^l 'Sif^^ll 

ifFI^ ^ ^sftcR ^ ^ Iim % f^ibf^d f I ^ 
ci?l' di^Ricb 35if^ % ^ fs 'srraH ^ ^ wr ^ 

^-^«r 5® JiT«iftr^ d?jT ^ % \3M45 <ui M f I ^ wr I 

iiPRr |l^ ^ 3rf^ ;3!fcr f ^ ^r I jfro cn^ t^er ^ ^ % orraf^ cfw ^ ^ 

t^lf^ w I ^ arrgPtJF i#?Rt im# # wtpt % l W'^itsir 

^ HPRT ^ ^i%T jrsnfcT % ^ #Tr onj^ri^ 

% 1 3Tftra5T§T HRcltinf^ ^ W t ^ 1 1 ^ 

«blM^1 ^ 'jfjft 1^ ff|^ ^ 5fl?r ^ f f^RT^ W '2Rf3T % % 'SITT ^ m41^I 

^ cIRT ’IRT 4«bl'4)<. 13T^ ^ I 

■^t%T RPR 'wn wr c§ v3if^ ^ ?TTtt% f^stor^it d^wdi ^ ^ 
|R ^ '3M^-'3I?FT #TO Rif RHt 1 1 R5| % ^ W# <3TfSIR RT f^^PsfW >)/^^/^H 
mr I m '3M fMr w r# %i RFr=r % rr^ 

^ ^ rirciIsiiM ^ ^pnR ferr I f% fci^ R5t R5|t ^ w Iwt^raRT ^ ^ ^ 

^R^rfdtll RR cl^nl^tS RTR <iR7^R}H (<31 W 1 1 

^ RR) % HIH lfft% ^ FRS Ilfi|% OIcT^ 1 1 R5 

'SflcT^ R^«PT 1856 ^ «pf|t % MR5T«RT RT^ t RTR %RT RRT 1 

^o irgo ?cFe^ ^r ^ f^ RIRR RR R^IRf RTRT R[R% 3PR %li^R) W fcTRR % WRT 
Rif f I WrSRSM RTRR ^RR#, 3rsfRTR?r, RRT R^ RIRR % M ^ RTRT RRT 
^ ^R^PlRi RTRR % % WT ^ mRI^R f3TT I ^ RIRR 30000 % 80000 R^ ^ 7# 

Ifitl ?RRR RM ^jltR ^IRR flR^ % ^ ^ RSR fl flR^R RTRT RTRIT 

% I Rf W R^ If IST RTl 5R^ «f^lRjr?r ^ R^f ^oft ^ It RIH f? 
1 1 Rf RTRR tr^ fcR^ ^-RTR— RRT RPte ^f ^ ^ 1 IR% RIRM % 

RW % aiR9>R, ^ ?f|^ RRT Rift RW ^f RRIT % RRRRR RIR |R f I ^ R’ft 
RRRRRT 55^ttRR (Mousterian) R^ffcT % f 1 IR^ (Scrapes), 'Rl?^ (Points) W 
^ R5R^ ^ R^RT 1 1 5?tftRR R^ff^ RITiIr RRT RPR^J^ Ri^ ^ 

R^ apnfel 1 1 ?R^ RI>jf|Rj ^!R#R ^ttRR e^t ^ RRRi f^IRlt t RRffe ^ t^3M 
RnRRT ^Ft RR^ ^ 1^ RP^ RRTR ^ RRRT M 1 1 
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% w ^ 1829 ^ jipr % 

¥*TOT ’TH^ % JIM ^ ^ ajR ^ W I 1848 f^sll^< 

^ ^[fR % ^ % f5|^^«I?r RW 45T 3lf^lW Hm W ^ 1906 to ^ ^ 
3k%#^siR5#Wl 1906 # eflcKf tBl I ^ ifro #?gTO % ?W -Wf 3TSq^ iW 
#c ^ m ^ i i926 t fiTfr stM ^ ^ I^siiw< t ^ 

^ ^M«h ^ ilwRo '1 iR^ 4'4< R<7li I ^ 'fltt ’3fR^ ^ =bM % vjfl< ^ 

5#raf % ti 

w WT vSM cRj ^ ^ WFT 2005R, W cwr ^ ^ JRH 

^ 1 1 ¥*ft ’SR^t’tfr W '3I5ZRR ^ §<iH ^ Pl^HS<i<ci ^Hc| 5^ ^ *il'?l 
^ 1 1 (1) ?ir «nt *iWT (2) ipiMt^r ^ir ^Firae 

(1) : ^IF wRR) Pli|4S^e<cf % ^ ^ ^ RKTT 1 1 'J4IF<u| 

?rr It^ amra^. ctt w Ri^4FT«i?r, Rfwtpct arrRr f l 

(2) liftRn: ;3^r5Fr iFf^ ^rtM, ^ 

6^*1 % I 

«ir IrtiT 3 |!w ips (La Chapele Aux Saints) 

w 1^ % ^ m ^ sth fi I ?# ^ SRifcT 

% afclf^Rl % WT ^ FRT ^ I FH FFR ^ ^ ^ 'Jd aif^TW 1908 t JRRft# ^ 
% SRT fih (5FR() % ^ ajfw ^ t jhh fW w 1 1 ??]• >3TcR>sr 5 ^ ^ 
% RF w wciT % % 1% ^ t ^ W w 1 1 mE ^ 

^ ifrf^ XT^ ^^^^, ^ ^ ^ Fit, ^ ar^ m cf5t Ff|£it, 

^ ^ ^ ^ F^, feftm ^ ^ ^ Ff|qt, ^ Fit ^«1T xicFR 

^F^ f I 

I? a^M % ^PT %r, ^JPT# anfe ^‘^cid’ ^ JiwRd arcf^ ^ Ri^ 1 1 f?i% 

ainr-xmi ^ ^5^ qt (^sjIRah ^RfRr) % awR I Rr^ 

wrg5t ^n=iraT m aijR? w ^1^5^11 1 1 

9ndR4) cRRT 

«v ft. 

Wip 

FFraSt ^tq|t angjR # ^ ^ ?Trtt 1 1 #7|r =i?r aitew w^<- ?(« Rr^t 

aftr a?Ri^cR tlft 155 fM I cwr cptm ^5RT 74.5 k ■ ;—: ~f ^ ?-r7iT 
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^ % I ^ ^5)qM mRcfT 1525 1640 ft# cRj ?r«II ^ 1300 % 1425 ft# 

’ll# ^ 1 1 f?T% ^ % JR## *IH^-3ncrT JlRcT, ## ^ EOfelT ^ 

I# TIJBT ^ #cr qi# I qng- giftcIT ^ a?I^« ^jpig % ^ 

# % I #q# '3T# # aft^rr # #lRj ^ ^ I TTT^ ^5x11^ # g=FT 1 1 ^??cr 

^ I, ftR# * ^ 1 1% I?# 
WcT ft?En ^>T5f^ % ^ ^ ll 5?l# #q# ?cl# I % clf ft^ ^ ^ 
Ri## % ^ ^ ft# ^ t i ^ ^ ’trrar ^ 1 1 

Ji^ifesf '■M # 'Sk f^ I ftra% wir ciF # o#?!! ^ % < 3 ^ fjRrar 

%l ?W ^ ^ |'31T ll ^ '30^# ^ ^ f I t 

t?<R ^ ^ t ft^TiftrcT ll w#2r#^^^#5Tli m WOT #iT OTcn^ # 
% ^jRW Il#cr ^61 ^ I 

mR^ih 

^raft lift# # sjiferr vaii^ft* t ## ip^ # I ^ #i# 

# 3lfM WR? % ## f Rr# W WWcIT % % ##1S^ WRcf t ^ 

vSWcT 1 1 W€lft 'STlftw WOTf # ^#cIT I ftR # W RRW 1 1 

awl^ ?wr ?ra 

^T#53 #21 OTT #^?n# 1 1 p# P# 3^ W #IR #^ # #i: ?w# 
1 1 W? WOT p ^ipi % #W ll WI# IT ^ ftp? # ll 
w# ifclf^Il ft^ ftilT % WIR ll #t #T lEIT ## '3T#53# ^ 
^ll |W^OTtlRT%TRR^<3TraR%#lOTr'3Tftl5#tl#I5ft#TI3Sl 
% #tr % wi ^ 1 1 OTT Tim aiRnr-mR ^ on^ftu iri % ftwl-^e# 
I, %T #fl| ^ it I, #t ^ 31#w 3 ^ mR t ft# W# I ftra# 2R# w# 

OTT RI# H OTp IRT TURftU 1 1 

IFT Hf^RT 

## % '313RT p IRI ^ I5I wwr 5'2" Tft #11 OTT ?R# W pt ## 

##i I? WRI ftcfW Tim W I# # Tl^ I ftuftl liRW III t #21 # WRTl 1 1 

?Tft? ?#T # I# #1# I# ^ mp OTl ?^ # I# # 1 1 

#zi -^T mp 1 1 WT t ftftmr wot i# wft I i # 
t «# # OTR W# irai RlcIT I Wiftj I? 2Il^ftll WRI If IRl WlcH 1 1 m# 

aRT ^ gd^RT I# f I Iftsw irfi % TRR |l iwt # #t^ WWp 1 1 
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^ ^ 1 1 ^ wif ^ 

^ % «it|t 1 1 «ftfr ^ |'3iT I ^3!^ '3TT§^ WT ^fNnr ^ 

1 1 m ^Twr % WT I TF5 ^5R^ ster I cwt ^ 

m ^ I 

efrl^ ^ g?Rr ^ ^ ^ ^ 1 1 ^riier ^ ^ jr^ I ?r«iT RrPFir 

ll ^ #C M^ft % Pl^rldl-^crldf 1 1 W ^51^ % OIRR iTT 

^ *IM'»^§llPl«tj) ^ W % ^ XI? xTpra’ '511=11 xTPRi % <9§l ^=b< =RcfT ^J|| I 

^ XR^ |l ^ xraft- ttFR % WT I 5^ cjjft- % ^TSR xft 

|| 

SRM^T ^^515^ 

f5 ^ xft ftte«R ^ ^xft^R qiH ^ I ^ 1%9>sr % OTEIR XR 

^^XI5^«R % f I 5# 9FtT W <3nff^ gi^ ?r«IT 3# t^TpI^-^pt 

^ M ^ oRfw w w li f^r M % 5ifcri¥^ xfr^Rt ^ xiih M 

Xl^ ll f® H'Hcl'^5lH=bT ^ iTcT I fe W ^JR^ JR# ^ f^rf^ acFI^T % W^RT 
xiftoiFT % I t^Rrt ?TiRiit3i, ^ Mr ^ic^w 3nf^ xr % ft? xj^ tig, ^ ^ % 

^ aRk" RMig t ai^^ jhf ^ ^ «ir mt ^hrrr ^f aR%5r w( ^ #rh 

Aeii 4) xfiM’ 5nf^ (Hotio S^iens Sapiens) ^ ^Rcffcld ?t MT % I 

xiBS WlR % Plx)Hd<)!j,rl 31^ <3?;^ %iigiT ^ ^ % WT Mi 

1 Vf ^ arf^ ^ m ^rRr ft^R?fqR XTRCT ^ ^ MR I 
XRXg aRI f^^twait ^ XI? ;3# 1 1 5R%9ftR RM ^ ^Riz 3rflRj TfiR mT 

%l ?xi% gjin^ ^ ift aif^R 1 1 qsrwfR mt xfr aiRiR %r 1 1 ^ rm aji^Picb 
RXR t arftR f I 

aR^ ' 

1929-34 % ^ flfer ^ afro a?T^f^q)?M ^ ar^ifeR ^ affR fsrflRlf^ 
% %c!5 ?[g^ XII5IT Rp jqjr # Mjpt mr? x^fi^ cbt aif^iw cmr x^ 
5?^ RT ^ aTsit?5 RH ^ 1 1 aif^Rib ^flxw, aRRT, ftf^xn, ^ ^ % 

^^xftllR^fl xi?RR^o §iM x^o ^o frrfe % xf ^ eft- 1 ?M5t 
C& aif^IRrR ?PR^ XR jfJJR; 183 ^ MT 141 PFft 1 1 5?I^ ^iXITW ^RT 70 
MT RXIMRRcIT 1270 fM 1 1 f?r^ RR RIRR ^ 1 1 >3niV ^ W^ aif^Rt 
XR# MT RR ^ f I fMit ?rRl^ MRT 154 1 1 ailf% ^ xi? 

MT XT^ 91^ R^ f I 
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3^ % WET >31=1^ 3W ^ ^ f I 3WM ^ STIH fM^TsRTI'STt % mm 
^ ^ (1962) % ^ ^ I ^FT^ ^ 3Tg?tisr ^T^iM % 'if^uilH 1 1 W 3^ 

% WH 'STcRtt? ^ -^5IT 3Tf^ fcfcfif^ | ^ ^np % ^ 1 1 #0 ^TW-4 

^ci#RT ci#T ^ 5i5t I wwr wfeiT 1554 ^ 5 ^ 1 1 ( 1944 ) ctw ^ 9 ##^ 

(1951) f?T wit W3^ ^ P)iJHs<si?r cTW Tisn^t wfw ^ wqwMw % aw^ m aftww 
wr# f WF3 iw IcRR % 3 TIT cf^, ^chlviH ^ ^ ipiFTW f I 3T3TTR W 
W3^ 39%ftwT ^ p t I 

wpw ^ WFW ^ in5«rff 

^iWT^ WT^ % 3^ wr 3T3ll|^ 3TIW % WWT 2 wra 3^ % ^ W ^^WWT % 
'3TT^^ W3^ ^ sipwd %cfw 35000 % 40(XX) cH^ 1 1 

FT WIW^ % -ar^^ 31^ WT M WR^ t 3!f^ WTsaT ^ M f ^TW WT ^ 3m WWJT- 
3#T pt#T f^TWlM cBT 1 1 3TRT % 35000-40000 FWT ^ a# f^^Rm«TcT WIWT 
WT T31WTT ^ w 3Wci5i pm 3^ ^ 3W ^ wft=t wt wpk farr ^ wwifciw 
wm % M ^ sbi^lJHH WW 3TT3^ mP % W ^ ^NWlf^FFW ^ RIW % RHt f I 
WM ^ M WT 3T«t W31ST cTW #tww wr 3T«f 3fe W ^TSIl^ 1 1 3TW: ^TW^ WI^TcT 

^ aiT^^Tw WFT? WT #siT 3 ^ I aw 3 wf 3Ttft $TtEr w I ^ ?t3ew mrr 

R^dS<«(^ % W?' 3j|^P)cb %W WiTR WW TI?T ^ FT 3?^ ^ 3Wf5T? 3W^ 
3^ #T ^? 3T^ WW % w ^? 3TlR-3Tlf^ I FT mWET % #T WW f- 

(1) IT«TW WcT % wfcTW WO ^if^chl (Hrdlicka) 1 1 3T3WR Pl^4^<«IR RTF’ ^ 
3T3pFT ator WW Efft-Ejft f^WIW mcTT gaTT mp F Wl 

WIR^ #1: 3TTgf^ WFTcI ^ % 3fim)5r FWT ^ PT 

fi WR f 1 air^f^ WR^ wr fl^iw Rii'is<«4(7i % garr ?twT ^ ^Rt 

% 3Tcr9W ^ WR ^ R^ WET ^ t 

(2) 3^ Ref % RRefe «f^RT ^FFT f 1 F^ 313 WR ^ ^ aiH ffeWF RTRR % 

^rsrRt RTRR WT ^rWTET |3TT 1 FT R3 ^ 3t 3TR% I ftelF RRR WW # 

EiiTiT RRcT I Fff^ ^ wr wr 3 ^ ^ t[ wawr I? ft^ ^ ^ 

WRR eTW RRcf % WRR |l 

(3) FT R3 % 3T3WR 3eIT^ RRR 3Ta5tWT % pW ^ 3T1W I ptW ^ 

l^f^RFERT RRR % WWH 3S g^TT i^RT^ ReRF«W RRR Rt WRTET RR felT W I ERt 
WTTR I ^ cl5i WeffteT aif^ 3^ M % 3WIRR WIR-WTET 5PET gq f 1 F ^ 
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% WR #T ^ ^ ^ ^ ^1 

^ cT^ ^ 5nK 'SRT^ % OTSIR ^ W ^ W I cTIRTf^ RRcf ^pj^ 

% >3?^ ’j^Fif ^ ^ fsrr «iT I ^ arcRt^r ei5i- if 

^ ?«iHf % iriH f? f I #5r ^ ^ a?f^ <3^^ Mil 

»t? i wYci i f^ ^, wnf^ ?WT ^ ^ ^ f I t^(^), aiJte, oiRlf^ 

t # 3ffcr^ JTIH |C^ f I 

^ jfTH -sra’^ ^ M f sFt^TPr Rm =f5T rpt 3m 1 1 

1863 io # R^srsnr SM ^ ^ ^ (Les Eyzies) TTPT ^ sf5t%PR air^PT % 

Rm ^ e#iw i?m ^ I Mi: wii ^ M Rpf I^rK =r^ w^ arerFRi sir^iR 

^ W RcTT I sRt%HR FTR ’R ^ ^ cfSlT M (Quatrefages & 

Hamy)^ jBt^RR RPT I ?1T ^TT^PT % W JTTH f 3 W 

2 %qf % f I SRPTT ^ ^ 3lcr5>r JR RIT ’JRRfT 1 1 

^ 'StetM JR arsRR JiM Jn# ^ rMjrt ^ cwt' 5 R 1 1 im ^ ^ sriJIMh 

irar 1^ <3Ti1^ 1 1 ^ % 313 HR ^ RFur wft 6 ^ % I cm ^ i|^ 

^ fc-je % 1 wr w ^ oifM WT ^ fMiR ^ fR I ^«t 

^ Rtr iTJir T«T % ^qjR# ^ ji? w rrut I f% ^r rfrt i3wr ?ri^ ^ ^ 

^ I ^ tor oirf^ ^ ^ w ’JraiTT I % ^ir ^ ierw w ?ito 

% I toll ^ iTJrr 3 ^ JR 5R^ ^ f t to 1 1 

wf cTJrr ^ cjRr ^ ^ ipjif w to? wr rt ito I to I 

gjto m jjj^T ^ tor % itih ^ f 1 ft ^ tor, ^ cr^rr to^ 
^ w^Hdi ^ 1 1 ft fttorr^it j^ ^ttotItR ^ rrto rr, RJfr wi ^ ^ ^ 

Jr^rr ^ ^ ^ ^ ^ tor aM toto (Vennus of Wmendorsf) Ji5t to ^ 

R^ll 

atlf: ^r RIR^ f 5fIR tor^ ^ % WJT-RTJT f ftoiR ^ JRto ’t ^ W 

FT^ ^ ^ ^ to to ^1 

Ji3ltoRRicr%ar?rrJrTMr^R5(F^I^)?iM,5pTto(%fMjrR), aflf^’ito, totoFT, 

fto (tor), iM # tori, toT^^n: (%&), to tow (aTrFT),tototo (to 

tor^), ^ (toto) to tof ^ ft^ ^ ^tor aicrto urn |q f l 

totor % ^rci% ir ar^to rh gcr f % ^nw ^^totofl fsitoJR 
tot it It arto to tl fEf to arrwi Jit litto to I it ^ to arr^RT 
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^ 1 W 5TO ^ JfTH f^iiffl'STt % '3T52WT ^JHT ^ ^ 1 1 Sto ^ 

% iTR^ cfjt ^ ^ ^ arswr ?rff|tT cpiff^ ^ m ^ifift 

^ ^ ^ ^ grfliT I 

ji5^%FR % ^ ^ w ^ ^ liters Ifiw ^ 1 1 

i|||(IR« 1^9l»ldiu 

f=T2|5t ^3^ ^ ^«TT 1 1 ^§tq^ ^ 'SrtaFT cFJT SFT5T: 203 
iM W 150 fipft |l ^5qM ^?RT 73.7 I cT^H 'ST^R ^ %l 

3?i WT ister cr«iT wm % ^ ^ 3it ^ 1 1 ^oif^ ^ ^ ^ 1 1 

W cRTT ^^rr 1 1 cFTT ^TFR ^ -slk % i ^^lR^4f 

^ ^ f I JBW arf^ ^ #T ^ ^ OTt ^ ti 5^ ^3^ snfefT 

1600 Mt FTft ^ ll 

3r%5 ^ifrfj?!!# I ^ 3)T^^ wm ^ cRf ^ ^ ^ 1 1 vd4lf^ 

JTR^ ^ cR? I ^ f% ^ ^ ^ ^ ^ ^ 1 1 c[M ^ 1 1 

'3nT^«[T5%^W3}F^t ^ I %T %fr ^r^ ^ wft 

1 1 4^ ^ vaijHR ^ FFFT Jfjr 5 ^ 11 %.| ^ ^ ^ f^ff^ irt 

^ ^ 1 1 m: 3nff^ ^ M OTgte wr % wr 1 1 

4>i4giii5i^i^ii» 

?Bt%PR wr ^ vStf^ wr cFR 5Bro ^ ^ t ^ 

3>T ^ ^ ^ I'? ^ ^ f 1 ^o ^nfeFFR % OTJ^R sl5l%FR % ^?F3T 

3m % 3?T^f^ ^IRcT f 1 % t^l^Rf^ ^ 

49F5T mn f IM 5Rn^ (Dai race) ^ «1M 1 1 5# IRiR ^ 3??^ % 

^ ^ ^ f 1 

Jlto % W ^ 31=1^ =i5t sRt^FR lRri% ^ W ^jlFIT ^Eflfll^ g^Tfl^ ^ 

3Icr^ ^ ^ ^ I ^ f® 3Tcr§^ cBF^t f I f® ^ #T|t ^ 3Tra)R ^ % 
ewr f8> ^ #( pszr 3IRRR ^ I 

% #T yfifM ^ fci^ pTr-thl^MH*! irin%, M'jiiI^ 

w ^EiRi^ 51^ I % 5i3i%RFr ^ m w^ ^ #Tf t, #n^ ^ 
gjT ^F^per ^ ^fhfr % w xiiy^s ui# crt tef^ 'M '*FtB ^ 1 1 ^Fn# 

JIFT^ cW ^ ^ ^ JRIfT W 1 1 
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^ ^ 'T? 5f^?T (5^) ^ #TT^ ^ c|it ^ ^'3it Vil^tclRn 

51T ^ ari^ferqr hm ^ f 1 % Wf> ^ ^90i ^ sto cr^ ^ ci5t ^ 3jf^pn 

imr ci5t f I JTR^ 3#RT ^jf^r ^ ^ f^ mii ^ jbh ^ I ^ Jito cR^g ^ 

'3lf^ ^ ^ Slol' W ^ m f^l ^(T^ 'j;JlfcR«IT RH ^ 

W 15 ^ 17 ^ ^ 1 1 ^ ^ % wr ^ W «IT 

Ml ^ ^ ^ I ^ ^ '31R^M'^<T ^ 'STTRl ^ WRIT % eBTFT #t% «Fr 

^ 1 1 ^7^ ^ ^si^mr %iT ^ ^ ^ f ^«Tr #rt^ vm ^ 

snn #r % cfjRor ^ #tt^ w w li 

?mflft5ii m<*\ 

<31R)R ^ ^ ^ 1 1 ^ cM ?l5t ^FTM ^?RT W3T: 

86.5 ^ 69.2 1 1 g5qM WItT ^ 1 1 ^ cRTT ?M^B ^l5t ^RM£n%r sFT^T: 1375 ?raT 
1508 fM 1 1 ira^ST ^ 1 1 ^ 311^ ^ ^ 1 1 m^Z ^slcT ^ER 

%i iftf ^ OTtt ^ f I ^5iiR^iiT ^ ^ 7[?ft li ^ 'qR si# ^ 

^ ## 1 1 ?ratr cBT ^ R5Tr 1 1 3?sit53 ?if^9Ti# #7: #3r 1 1 ^ ^ 

^ %rT li ^ 3rflRj 3^^li 3TR|f^ % 'Snfen# 

% f I SFIM ^ #lit ^ 1 1 

'3ni?l|RSIT3iRa[tfW#SfR5j- % 3|f^ 1 1 epT # 3Stff^ # 

31^511 eR# % I 3tR cRTPT W1^3d^ # 3#5n' % 3iiR m<;iR^<R ^1531 R^l 

# 3#5IT ^ 1 1 # CTSTT IRR) ^ ^ sFT?!: 5' l^^'cTSTT 5' 3"| I ^ 3il^(^e|5 

%it^^^FrR|l 5##^ 3TSrM # %itl5 w 'STlcTT 1 1 

iftRR# RFR % 3TI^J^ RPR , c|R ^ ^RIR f I #^r 

5p5T# ^ #7 % SIf 315}5i6[5l ^ 3nfen# 5?#T WU ?feT-^ % ftc# f I 

^ 313RR iJiRT# 5Bt#m % ^5!F3T f j ^ ^iFlT I % #nc# 

cRir 35#T^ ^ 1 1 ^ %it # 3#5m 31l^l^iR cWT ^IR^T #T 

% 3nfe f I ^ # ^rbctt I f^teq:«r?r 3fR g?i%pR 

ifFR % ##?R % fcRW |3R # ?pif% 5ffcrf#ST ^ ct)ll#4lf^<j | ^ ffeTR ^f 

Mil 

*ifi¥ 

^ 3M^ 1 3R^ 1888 # (a^) % ^'»l<{i* ^ % 

RTR ^ Ii ^ M ^ 51 #tii Mf ll ^ ^ ^ % f% 



HHe| viMlri tr^ 
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wl, ^ ^ w^r 51 T ^ I ^ w % 1 1 

1 ^ W % W ^ M^TT ^ TO ^ f I 

jbiOR* vRtt 

ITOT ^5TOr ^ cM |l wm ^ ?Rlf ^ TO^IT: 194 W 137 
^ 1 1 ^5TOr ^§FI 1 70.9 I cTSTT MM SUfelT TO? t 1710 fM 1 1 

MM ^ ^ ^ f ^ Ml% ^ TOH |l TOF ^ 

^li '3r«it53 ?51r ^ M# I ofn: ^ ^ 1 1 

5 ?ote % TO?T ?|f I MT ?Ttk ’Uft 1 1 TOST % ^ 

eror w I ?qff^ t #i#i5 % tif^ % ^ 1 1 ftsnif ?5 t 

4>HI ^ <^09 ^ «i'(9) vitl< ?5t <od^ll ^ *1 1*1=1 vitK ?5t d<95 

q$ai MfT 5*^^ '3IT^Pl=h liRcb'Hl '4(fcl ^ TOT Rill ■BTT^iT ?5l’®T JTO TO 
^TOTO?^ 1 1 'STJTO TOI^ TOM % 'SI^TM^ ?)t toM toRt % TOITOT '3n?5^T^ 
%l 

f^I^ST 

1. TOTTOT, io TOO tot fM^', ^o m, 1^0 JUfif? 1965, 3, 81-152 

2. TO® TOO ^o, TIITO 1968, 160-201 

3. R roif , ^O, w ^<3 MjTo f^o 50 %eo flH 1958, 15, 1-50 

4. f^To^, #0 -SlRo, ^ 1970, 225, 516 

5. ^?lf TOT?), 5 MJp ^o TOT TO® TO® ^o, ^o R«. 1951, 1 

6 . ^ TOT?^, 5 MJP fo, ^o ^o 1952, 5, 1-20 

7. '3TO f?T TOT RtST^T-TO:© TO® TTTOn: ?5T 3TTO) % 

8 . TFT TTW 4 

9. tf^, # 0 , OT^o TOo.TTTo tlo 1937, 5, 34 

10. TOT THglT 4 

11. ^ TOT?), ^o, -#?? ^l?)To iTo 1967 

12. ?)M, TO, ^ 9^ TOit® 1925, 115-234 
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13. f^o iro Sfo 1925 1, 325 

14. t, t^o 1^0 OTT #0, 1964, 201, 1969 

15. ^(^■'^4, ^o, 31^0 Sfo tr^ito 1954, 12, 181 

16. %o 41-0, gpro STo f^o T^^o, 1954, 12, 9 
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OT 'SRPTF ^ if Hl$sil'44 f ^ IPM A,- W at^zpR 

Wl q<byHH ^ #- A; % ^ ^ l^lTl 

3RFfcr, 3jt 6nERPr 5t?r ’fr |irf% I, wfht ^ ^ ^rt 

f , *«iMcb jrara" 5 t: ^ «iT I ww TO ^ ^ I? 

w%i ^ <affcraw ^ TO 
■aTraTiPl^ If w w - A, w I 


Abstract 

Sleeve separation as a determinant of Joshi effect in nitrogen 
under uniform and non-uniform fields. By Jagdish Prashad, 
Chemistry Departmait Meerut College, Meerut. 

Studies of Joshi effect Aj in nitrogn have been carried out vmder 
an uniform and a non-uniform field. It was ODserved fliat — Aj- 
was larger in the former case. Under sieve excitation, which also 
gives a non-uniform field, the negative effect was a^un lesser 
than that under uniform field excitation. This has been eiscribed 

to the greater surface area of the dectrodes in the latter case. With 
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decrease in sleeve separation, the discharge became less 
intermittent and - Ai decreased. 

## IRTcf 'TT inM tfiT JfOT '31^ % fell 

% I tp?FfR crar 3RnTR ^ # A( arszi^R aiTciit, apr aifto' 

^W3ET ^ f I 3Rr: tr^^TRR W ORRH ^ %T SlcnM ^ ^ 

iTH 'TT Aj ^ 'Sftzm W 1 1 ^TTOT ^ ^ ^ 

crar 'SRPTR M ^ uif^ ^ n^tf) w 1 srt ^ ^ 
i3^ ^ ^ IK 5t3r ^ MT W I A; JRT ^ <3idW ^ ^n?T ^ 

ift >3isq^ ft5?IT W ll 

ll4hR*W 

^TFTRT i3q^ ^ yniillvjH d^tlT U^tP ^TftW 3^5K5Tf^ % WT 

I Aj W '3TS!T^ 19 M <3n=!i^ SIRT ^ ^ ^ 1^1^ 25 2|5t 'K 

^ ^ W I 40 airo ^ dT% ^ ^ ^ebl'3it ^ ^ ^ 'K 

^mrar w, ^ ^ 3 fi 4 i ^ % wft % w?! 'STEsr 

wr^ Fnftd’ ^ ^ ^ ’ErfsB^'Sit ^ ^ ^ ^ w i 3 ®%: 

WPTR ^ ^ ^ % aiTH ^I5t ^ ^ ^ trqfn oifiKj 

^ ipin [ 8 ] 

^ 31K ^ ^ McT ^ f^i^d W I ^ ^ 5|5f ^ 

% urn^cT ^ -aRr ^ 20 M Hg, 20 “c 9 t % m i^i wi ^ 5i5t 

^ to ^ST: |C( ^ crrif ^ ^Flsr ^ t[^ 1 f^Rlcl ^ rWT ^-^IKT ^ gfe 

^ to ^ 3^51^1^ % sijeiT y*qif^d to w l f ’■ 

-A, XR iniicR % JRR ^ ^idWT t^ilfr^R 5t^ ^ iSrlto ^ OTaRR to 

w I rKRrgig[, d!t ^ titor % ^«ir ^ 0.2 ftdt ^ ^rft^ 1^ % 

^ SRcnPTcI ^ WRR ^ W 3RPTR ^ ^ pWKi araRFT to Wl ^ % 
tK? ^ ^ ^ ^ ^ |tT w W I rlftRRT ^ 

rTTI^ j^Rt tft 'SRRR ^ ^ 1 1 fR JKJR, aTcRM ^ 8 

t 25 Mt % 9W ^ Aj ^ aiEqzR ^RT W I 

»itor aiff to^ir 

' 4 'ftti*iN ^ i3^ % araradir % rit ?niT ^ ffm ^ ^ ^ ^iRcidf «it 

aSk ^ arirRif^ w arf^ f^raftcr ^ ^ ^l ^ gjr tin 3 ^ 
^ ^ ^ Mr to I, aito alto w vjqpj arafto arafto 

cwr fed^xto % ^ % Hiq ^ % aiRTO qto ^ tociTl 



-aiRTTM : cT«IT 3RRR M 
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^ ^ 3th«t ^ I, ^ ^ ^i5t aiHffej ^ 

'Sftr ei^ ^ ^IcjTff % M ^ fci^Rid q^§T ci§t ’RMiq 
STRT ^ McT f I ^ 'SIFI^ ^ %R % ^RRor ^ ^ 

«bi49)^n ^r: 3IMT l.l ^ jrepT ^sf?jfi5 ^ I'Str 

^ I, IR % aT#c|5Ii % IRiT$T-#^?1kctT 5RR f 1 

<3{^f^ ^ % n^FT % 91^ % cBTRT #M m cbl445HH ^FT ft RRT 

% I W JRPR % <3FFW^ =ePFM W qERRR ^ ^ 
^srrenT, fcra#T % ^ ^ten: % ^ §q ift % arrstR 

^ BWFT 1 1 cRM SWFFT-qcp ^HR ^ ^ ^#JR % RcTFIWr, ’TFT % 

'SlRrftsf) ^ % ^IRWr ^ git q^ ^ W?TT ^ RKft 1 1 W-5RIFR % A..% 

'3rflRKFT —25% HFjM-JHTR^ % aTf^JWT —53% ^#31^ ^ ffe S|5t aiFaR 

’ft ^ JFPJ-Wr ^ fl¥ % ^RRI f^jRR % |q 5^R??=T ^ 3PIR 

^ ^ RT ^Rjcft ll 

q^RRR ^FIT 'SIWT ^ % aTSZFTft ft cfSZI ^ I qWfR ft 

-A, ^FI <3Tfet) ^ I (fe 1) I ftt ^3FF?raR |'3n I % ^ ^ aicRM 

^ (p X d) ^ q^f) R? % i^, qsRRR ^ ^ ft, <3RRR ftsf cfiT ^ 

lW VmRTR^HfRRI ^3RTMftirR ftftmftf % >31^ 1 1 

R^ftM^Ff^i^RT gterr m wr feR w 
l^rft W HR ^ % '3nRR-5R5R ftlftt ¥*®' 3R cIR 

arf^H ^ RR sftftR 3FReft ^ftq clipf ft[20. 21] 3FRIH ft leTT 1 1 

HRR ^ 'SflRR-SIRR ^ qRT RI RRR ^ 1 f^ft aRW^ft 3Tlft?T RI FI|41 r<iT 
3rf^ ;rR^ ^ 1 1 ft ^ctirr ^^iftR ^ rM ft w hr I #ftR rh ft 
FiRft ^ «rfftR M f , ^ RF SJRTeft f^TFft 311^ RR RH R5I 
R? Hlftt 1 1 ftt 3113: 3it SRT RH 3ERRR '3IRRR ft qR HR qRHRH ftH eft 

5HR ft, 3rRTR ftn ft qq qR R^t hmt hr qftRw rh r i ?h rrr ^ hrrr 
ftq ft qq qR qsRait % fttq 3ftRiRr?ft fr^rri % rirt, v^.ft fiq rt ftR w ft 
ftorar 1 1 aiHRH ftq qftHH ft rh rt 3rfSrR mRrr ftR v,„ft ith % rtrt %, Rif^ 

;T#-?nH V— V„ qft RHR M 1 1 ft HH % RRR-qRR ft, ^ % RR-RH 
RT ftq ftt fftqkR RRR ft, Rqf^ HH RT HRR HfHT ft 1 

ftqr ajqHtRH |R ft qRHRH ftq ft ^ ^ Hftt ft RTFT M ft f^ldRci «ft 
Hq% araRFT ftq ft q? jqitft % rwh qtfisq ftt i ^q qRK f^Rjfn qq ft 
H# eft ^ % fteFT M ftl^^’ IHft ift^-qn ^ ft, HRHT 

HH ?ftq^ qft 3TcFR ft aritfR -Aj fttft ^ RIW M ftl 
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(^ 1 : q;wrR ^ % '3^1% ^3rr?R ; 2 : <3SRFIH ^ % 'SRPtcT t3#3R : 3. 
^=l-3ia<W (1 = 8 fM % W^T; 4 : d = 15 .Mf % ^?T; . 5 : d = 25 Prft 
% m I ) 

’ft '3104 m PlRd ^30% 3|*dftd A,. % 3TS£nR ft’ 

^ ^ ’ifftiiFT ifiH 1 eft ft, aftvjn araiFir 

ft Vm ^ ’TR 3lf^i^ 2JT I Rtss^: | i% ^ 3TeR?iT ft fftgcT-^ 

3lf^ 3104 m ?ftrT 1 1 eft ^RT ft ^IRJrrj qtiR ’rfftlM ftt 

-arf^ «IT I ^ ^-^3ft3R ft fcRTsftr 4[ftt ^ft ^IcTTft % ^ fRlR I, 3R; 

^^3Tft§tT <Jlc|l<l ft W?r-fftcf^ c|5T 3(j0\jfd 3rf^ ftR I l^cbOOM ft[=r eft ^fjRT 
ft Ofte) gftjR % 3Ri% - A. cBT mRoi^I ^ ftft cfjRn[ ZR % i% ;3ftjR ft 

to ft3r 3ft^ ftR ft 3lf^ 

% ft^R |R ^ 3(044 3lftRj ftR I 



^ tT«lT 3?WT M 
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^ w«T 5feuiicHch inner w: w (fe i) i n«n ^#r-^rnw 
^RT% ^ '3«l4eh Rician ^ 5t5lW, IteST^T I^cJ^hT ^51 A,. ^ WT 

%, aRRT-rF^ ^ % - Aj % ei5t ezilteiri ^ 1 1 

^ lE^ '3raw 4 fM nr nr crw w-nwr % ^Nrain: ^ sirt ^ n% 

% ^ I Rb<''n % cBim m Plw #[ ks^ ^ ^ ^RT^ - A. ^ zqf^,ii^ 
STRT ?iwr qcF ftnz ^ ■amRculI ^ i ^ i%<wiei^i % nm 

nr n# ^ or;i^R)ci -arcR?!! ^ irat t n? f5Rictz jn: sjt l fera^ nir 

fcT^ ^nRTT w I, '^1^% 'Sinnw 3?% ^ nter^ % wft 

^ 1 1 130] ^ f^pqcri;^ ^ 3T^f5 ^ I ^ STRT fRT ^ 1 1 f^Ol sirU 

^ ^ nf^ ^ nz^ I #r f^R I fi5 wm n^enci; n? ^ qc^ rr inn ^ 
^ I TRft I f%^|ic1 ^ ^ RTcIT 1 1 n# I^<IHIe|WI 

^T?^^lcfr«rRT3Z: ir^ ^ r# 1 1 w nzzr nir zi^slRZ, 3 tr#3rt, ?ii#3R, 

^tfeRRT cr«TT ef)!^ 5lf-3ffeR]r$S ^ iTSTR f3]T I ITRp^cb ^TZ^sit orf^ n^-ETRI 

% ^BRR f^nirfn aiRifew ft nninT I i % nz^ t ^ ^ f i waf % 

^ ebHl-erf^ ^ RRft % ^J^-eb'^l jeRF^Z ^ ^ RIW ^ I ^ 

ir*nf^^ nR^ cn^ -ar^ efiRni 1 1 rt ^^rr n# qp" ^ 

Ri^ I, ^-3Tptt nr ’in«rl$ci sn^ ^ n# % w w 

1 1 EIRT ^ p fRT ^ niRR nf I 45t m arf^ fcIcRR 1^ ^ 

RiciT t uit qgi ^geffpri zrjt nRnr 1 1 
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Abstract 

On absolute Norland sununabOity of factored Jacobi series. By 
Manisha Shanna and Sadhana Kashyap, Department of Mathmatics, 

Vikram University, Ujjain (M.P.)- 

In the present paper we prove a theroem on absolute Norland 
suinmability of factored Jacobi series which corresponds to K. K. 

Mishra’s theorem on absolute Norland sununability of factOTed Laplace 
series. 

1. RRT ^ ^ ■SRRT ^ % ^Rl% =tjr {S„ } 1 1 

JIFTT % {Pn } =nRlf^ W ^ ^ 'SajFT I cit FT ^ 


P„=Po+ Pi +P 2 + ■+Pn 
233 



234 


f o 9nrf ^rai f o laifFTT 


% <3?^ 

1 ” 

~ ‘JT’ X Pk ^n-k 

yn jk = o 


= f i Pn-kSk (1.1) 

rn ik=o 

5Rr { p„ } 5Rr ^ <3{^ {s „ ) % ^nezjf ^bt im 1 1 

Mil/, (N.p„) g;5^|^lf^lim ^ ft ^ 5%^^ 


M X 1^, s ^ (N, p„)'miN.P„\ I ^ 


X I r„-r„_il3if^raTfr^l 


^TR^ ^ 3?PT 'Tf^ I- 

(1) m p= 

“ n + 1 


(2) ^1# ^Rj^I^RTT, ^ p,= 


^n + i-T 
5-1 


V ; 


; J>0 


2. ^ wr I ^ 3RRR (-1,1) ^ ffr JRFR I 
(l-x)«(l+x)P/(x)e [-1,1]: a>-l, p>-l 

fix) t^^'3lcb]41 M 

f(^)~ /7(“>P) (X) (2.1) 

n = 0 

1 

«/, = 8n J (1-J:)“ (l+ar)P/( X )/>„(«• P) (x)dx (2.2) 

-1 

_ (2n + a + 8 +l)r(n + l) r(w-Ha + P-t-l) 

" 2®+P+*r(n + a+l)r(n + p+l) 

^ X“’^’ (X) ^cbl41 sl41<( 1 
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'3^' M fM?r 


P [/(coiO)-A] 



>2a+l 

/ 



\2P + 1 


(2.3) 


^At^arcRli 

SRT ^ cTMRT M ^ ™#IctT ^ 

W ll 


!i%r A 

RHT (p„ ) qc|j 3?^, ctRdl^ W 3?^ 1 M 

n= 1 ^ 


/(CO + 0 -/(<«)) = 0 



U„ W n ^ ’'K ^ I 
5*T PI-mI^Rso H^T ^ fes I 


<it<<l 


(2-4) 


3. 

{Pn ITTcR diwftcb, 31^ W 31d^R 313^ I qg 


/(0 ± r)-F((0) = 0 


f«x+|)P log«i 


ip>l,^>0,c -^0, a > -^, j3>-^ 


(3.1) 


Pn 


IN.p„m’cb5l’il^Mll 


4. Jl^l^r ^ ^ M MARrai3flt ^ 3Tram?fT 
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f o 9Prf rWT f o 


1 

^ ^ I I ^i^5?Fjk ^ {Pn ) ^ ^fPRTf^ >3?^ 31^ | 

gt M “=° 


y ^p 
., n 


IN,pJ??cBrI^Ml 

2 


K- Yj 


" i5'„i 

I — < 


?itM’X a, ic. 1 


11^41 3 


^ 1^ a, p ^i^^lfqch ^Tci I 3fk C SlWfefj rR ^ TT 


(cos0) 


0 “ I2 9(«-Y2) C/„ < 0 < % 


0(n“) 


0 < 0 < c/„ 


('iHHRl % 1M M ##*' 1959, ^o 167 ) 

4 

^a>-l, P>-1, - <0<ji-- 


pi“-^^(COS 0 ) = «-Y2M(0) cosif « + le + yU-^ili- 

1 2 ' I n sin 0 





«(e)=:^ 


gyCa+D/i^ qY(2P+1)/4 


( ik 
“■^2 2 


(vdHwRi ^ ^ ^ 1959, \o 196) 

5. irt^r ^ 

X = cos 6 % 

It 

5„(COS0)= X^vPv“’^^ (COS0) 


*/ ^ 2 a+l/ >^|3 + 1 

_2a+p+l j gjjj^ cosy /(cos©) 

6>V y V y 

It 

H^^Hcos0)-Pv'*’^ncos©) d(Si 


«/ v2a+l/ vip+l 

5„(1) = 2“‘''P'^^ J siny /(cos©) 

0 V /V / 


X X^vH“’^Ul)^“’^^(COS©)d© 


V.©f“-^V ©f^^* 


5„(l)-A = 2“‘*'P'''*j sin-^ cos 


- /( cos © ) 


xF((o)m„ /^„®+‘’P>(cos©)4(© 


2-a-P-lr(n + a + p + 2) _ 2-“-P~‘ „+! 
r(a+i) r(«+p+i) " r(a+i) " 


‘^'/l(l)~^= 1 + J + J 

0 Vn n-\ 
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Jo 9nrf w Jo 


— /j + /2 + /3 


’3HW IFT /] ^ RR sIRT I 

Jl^<ibl 3^OT^itTr% 

X. 

/i = 0[^rt2«+2'j j |F(a))l(t)2«+* dw 
^ 0 


\ 


= 0(n2a+2^| <j)2a+ljij^a+|j‘iog, 

(bg n)^ 


= 0 


/i = 0 


1 


n(a+Y2)/> 


X, 

J(^2a+1 ^(jij 
0 


( log n yi 
4°-+X^P 


31^ /o ^jT *1H 9ld I 


/a ^ RR W ^ ftR ^ JrW 


F<a.P)(jc) = (_!)» />(P.a)(x) 


” r ,..^?“+V ,.,^2P+l 


. CD 
sm- 


“1 


(5.3) 


/3 = 2 “+P + i J 

os^o+if . a)>P+i 


cos-jj F(o))m„x/>^>P(cos(a)da) 


= 0j 


cosy 


Siny 


F(n-(Q) 


n“+i tfi dw 


•n 

= 0^n“+P+i^J (D^P+idw 

= 0(n“+P+i^[(D2P+2 |» 
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= 0fn“+P+i«-2P-2 


/3 = 0fn-«-P-i 


'3t^^?^l2 2Br JTFTITRr^ 

/, = 2«*^.77s.?f“*Ycos?r' 


2 cos 2 F (co) m„ f^“+P) (cos (o)d(i> 


-;n,^rur 


cosy F( 0 ) n(«+r3)„-73 sinf 
/ L 2 




X cosy cosj jn + ^^-hi 


2 +1 ^o + YKO(l)(nsm0)"^]rf(i) 




= J [*f J'’'’[cosf 


X cosvxcos ” + -^^ + 1 ]<r) + siiivsm[n + 2^+lL + 0 (,)(„ 5 jj„)-l 

^ Y ; 


~ ^2.1'*' h.2 ■*■ 


h.\ Lin 2 cosy xcosf« + ^^+ll(oF(co) dm 

J \ ) \ ) 


(n“+Tf2j 


. a)F-Y2( wp+To ( a+B ^ 
sin 2 cosy cos n + -2^+ 1 (oF((o)<ico 
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snrf cwr utRr 


-j 

x-\ 


. “+\. 
sin — r — 


^«-v 


a) + A._ 


'P+Y2 


cos 


F^o)+X„jxcos 




= B.n“+T2 (Jj+yj + ig + J^) 


X„ = jc I 




^ , a+P , , ^ 
n + -yJi+l 

V J 


JC-Y 

*n 


IJil < J 


n * 



0) P-T^z ( 00 f + >'2 , 

Sin— I Icos— I F(co) 


d(Q 




= J dm 
\ 

I/jl = 

%i ^11 
\ 

= 0 log« l^corfXjj^dco 

f 

1721 = 0 


<ia> 


^-a-Ya - 

„(o+Yj)p ' 


n — ^ 


*-Y, 


173! = / 

X, 

1731=0 


■ m + Xfl >- Td 


siir 


cos 


©*f^^ + Y2 


J 


mdm 


(5.6) 


(5.7) 


(5.8) 


a-Y, llQg«)^ 

«(o+Y2)p^ 


I F (CD + X n ) - F (co) I (i (B 


(5.9) 
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^-yn-K 

\J^\= J IF(<a)ll 
r. 







( 5 . 10 ) 


( 5 . 11 ) 


( 5 . 12 ) 


( 5 . 13 ) 



2 ci 5 t mm % M (2.i) i c, 1 1 M i 

2^ ^ 1 ^ iN.pj 

11^ 5lip!T iJpfcraT FnftcT ^1 
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WTPr M ^ ^ ^ ^ w 

w %, 1^ t im I '2^ f|[^ 

feRfl^i JR5R % lEPTrafjr f I 


Abstract 

Integrals associated with a general class of polynomials. By 
L. K. Arora, Department of Mathematics, North Eastern Regional 
Institute of Science & Technology, Nirjuli-791 109 (Intanagar), 
Arunachal Pradesh (India). 

Integrals associated with a general class of polynomials and the 
H-function of several variables are evaluated here, the first one 
being a double integral and next Dirichlet type multiple integrals. 


UMW^ TT 


^rTKlT ll 


5X‘(x) 


IX/m] 


= I 


s ! 




(1.1) 
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^?ro %o 


f, A;^,(X,j>0)^n|f^ f ^ ^prarf^^ir 

^•«r 1 1 ^ ^ ^ #r«r ^ ^ h-wt ^ PiHcid ^trit I [4, p. 251 , Eq. 
(C.1)]: 

r I 



?ffST W # iel^ % aff^ % SfcT ^ gBS |3fT ^TR %2|T W 

% I dki'fi'i (•) ^ ^iF < 5 }^ % a? Fipif % Jira?T ^ f ^ % gpr 

'T5r ^ ant ^ h-^b^ft % nra?if ^ ^ nw ^«jFif nr f l 


2 . fiijur OT Wwi 


«o 00 

‘ 

(‘j-^i) 

-1 

J J x^-^yP-^x<^S^(y)H^’^ 

0 a 

aX 



- 

i.e 

- 


^1 jc“i/i X’li 


JJO,o;m^,n^ ;-;m^ n^ 


dx dy 


z^x^ry^X^ 



^1 



[rt/w J 

I 


k^Q 


(-”)«* 

ifc! 


Aj,* 


jjOM+l : ♦ 

P^Q+Z, f+p+i : ♦ 



E : * 

1 

> 

r> 

1 

,»» 

F : * 
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^ I ^ E ?T?iT F jrra^ % 'Sntr t ^ ^ I ! 

p(i_h !^l !^l iljilf, £±A 2i 2^ 2 j:" 

[ ^^1 ’^r^r"‘’^l J[^" ^2 ’^2'^2’'"’^r^ 

(^l-nj-VTj...-.R,T,y^,.{ay.ai....;d/>l^ 

F: (^l-V+a;Ri-y\i,- -,R,-ri,y J'i-5.--yG,;-.-;/?,G,-^ ^ 

«i 

?raT j?i= Tij + p- + p- 

Sl S2 

3RRfi=l, ...,r W j = l .mj 

(i) min |^( , c , a , , w,- , V,- , ti,- , n , , Re ( A, ) Re ( p ) j > 0 

r . -] r r* 11 r 

(u)Reo + -^ + |- + min Re ^ A,- min Re ^ >0 

^1 ^2]1<:J<mI , = 1 l<;<mi e) ' 


3. ^gpr 


0<xi ,■ ■ ■ ,0< Xy ^and 



a,, Wj>0 
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%o 


5Rr ^i = 1, ...r % ^ crefT 


^=z 

i=l 




w, 

V '■ J 


Xj = x“j n 

i = 1 




Wi 

LV * y 




U) 


,j=l. 


cit 


J ••■/ Jitl -x{^r(l-jc2r/2 


S^(x) 


//[Zi:sri,...,z,x,] dxy,...,dx, 

> tA/m] 




m . ' 


n 

'/=i 


a, 

V J 


H 


f?,/i + r+ 1 


p + r +1 ,^ + 2 : * 


I 

j = 0 




R'-y-.* 


s\ 


I ^ 

”^'’L 


1 - 




l(I) 


..,T 1 


(r) 


R-,': 


(v«.....ri„ 


)■! 

f 



\ 

^ y 


Kr 


F, 
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W 9 lf 




1 


i=l 


X ni'^ + a,- 

Jl:=l 


,/=l,...,r 


(i)tti x,5>0^qf^ ;=l,...,r 


(ii)min Re 
'jfW 


1=1 


E a,- 4 '’ 


+ M; 


^=1 


D/*> + 




D/«) = d/«)/ 8 j') . i = 1 , . . . , r , ;• = 1 , . . . , m,. 
g?FT SB# ^ ^ : (2.1) ^ ^ ( ;c ) % ^ TOt 

t, crar d^icbciH w t, ^ ^ ^ h-wt [ 4 , p, 231 ] ^ 

^ f, ^ 35 ^ 'SRgit f , [ 4 . p .154 eq. ( 9 . 5 . 11 ) W p.l 5 , eq. ( 2 . 4 . 1 )] m ^ 3 ^ 

t #7 cTf [ 4 , p .251 Eq (c.l)] ^ ^llPIcIT % W ^ ^ f I 

^ cRf ( 3 . 1 ) % ^ifWr ^ ( 2 , p. 621 eq. ( 4 . 6 . 35 ) cWI [ 5 ] ^ ((gNdl % ^ f I 

: (2.1) ifm = 2 ^ ^ 

( 1 / 2 ^ 7 ) 

sjf crar ^ ^ ^ ^ 1 1 ( 2 .i) w ( 3 .i) ^ 

^ ^ % SFlqj w ISIT ^IftlcT RIF ^ 1 1 

1. '3R(?r t?o %o iqr ^ #o tr^o, ^feTo, 1988, 30 (1) 

2 . j l sR^ 4 F , > 311^0 Rg-o cFir ' 3 ITfo T^q-o Tables of Integrals, Series and Products, 

Academic press. New York, 1980 

3 . T^o x^o, BoUettinodella Unione Matheroattic Italiana, ( 6 ) 2 -B, 219-288 

4 . T^o, 3 ^, %o # W ito, The H-functiai of one and two 

variables witli appUications, Asian Publishers New Delhi and Madras, 1982 

5 . W^o x^o rWT xrg'o t^o,FunctioDS Halsted press, John Wiley and Sons. 
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pmr-^s, 1995] 


?innT 

n »B?Rf % ^ ^Frra^r ^ 

w %l 


Abstract 

Integral representation of basic Hypeigeometric functions of 
three variables By J. Joshi and C L. Parihar, 159, Tilak Path. 0pp. 
Mahila Ashram, More (M. R) . 

In this paper we derive the Eulerian integral representation of 
seventeen hypergemometric functions. 


1. IWa W R T 

^ ^ # '3FT ^ ^ 1 ^ ^ ^ ^ wfr ^ niR^l<rll ^ ^ 

^ f^^lT I #r ^ ^ 1^*1451 

WRT -SRI ^ ^ ^ ^ 1 ^ % ’jjnjjT ^ 

srq=r ^ 17 wif % ^3n¥>n i 
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cWT q5ro qft^R 


2. <R>cM 

fff WIT wrf ^ wif ^ prt^t 
^snciT 1 1 wn ^ ^ I #t ^ 


r,(x)= 


(g:g),o 


(i-9)‘ * 


( 2 . 1 ) 


%qT [l.p.l09]^ lim r (x) = r(jc) ^ 1 1 

«-*i 

^fSf ^ wr (2.2) % ’J^n^cT '3«33FR -afR if^tcT ^5^ I 

B{p,q) = ltP-Hi-t)^~^dt=Y^^^,R&ip)>0,Re(q)>0 (2.2) 

5,(a.p) = JfP-^(f4,-?)„_it/(«0 = ^P^^^^i^p (2.3) 




B(p,q) = j 
0 


tp-l 

— T-dt 

(l_f)P + 9 


r(p)r(g) 
T(p + q) 


[l,pp.4648]: 


oo 

J 


iaf,q)^^y 


d(.qt} 



_ (g*-Va;g)^(ag^;g)^ r^(;c)r^(y) 
Wa\q)o.{q-,q)^ r,(jc + y) 

WfFRrar FT ^ WT ^- 


(2.4) 






■p cc , P , r 
8 


r^(a)r^(p)r^(r) 

r,( 8 ) 


(«;«)«= 


rg(a + OT) 

r,(a) 


(2.5) 


( 2 . 6 ) 
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3.^ ^ ^ ^iqiMr 

3.11 cfri t||i( <11^ ^ijji si^MiviiifiicA^ ^ Pr^tt 

WT (|)^ ^ PlHqq^ viMT 1 1 

<t>A[a . ^1 . ^ , *3 ’ Cl , C2 , C3 ;x,y ,z j 


00 

= I 



(c^»^)m + n + p(^l»^)m(^2»^)i» m n yP 


(3.1.1) 


= r„ 


Cl , C2 , C3 

^1 . ^2 • ^3 ’ Cl ~ ^1 • C2 ~ ^2 » C3 ~ ^3 


ntyit^p^Q 


iq>q)m(q «')»(«;?)» 


X B^(Z>i + m,l>2 + n,*3 + P,Ci-fei,C2-&2’C3-i>3) 04)^ 


= r„ 


Cl . C2 , C3 

i>l , ^2 , ^3 , Cl — 1>1 , C2 — i>2 > C3 — 1>3 




1 1 1 

0 0 0 


x(l-v ^)‘^2 *2 ^(l-w^)^3 h~^ d{uq)d(,v q)d{w q) 



Cl ,C2,C3 

^1 » ^2 ’ ^3 ’ ^1 “ ^1 » ^2 “ ^2 ’ ^3 “ ^3 
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X J J J {uqf^'\vqp~\wqp'\\-uqf' 




0 0 0 

xi\-wqi^'''’^~\\-uqx-vqy-wqz)‘'^iuq)d(yq)diwq) 


bi,b2,bj,Ci-bi,Cx-b2,c^- b^ 

Cj , C 2 , C 3 


a,bi,b2,b3-,Ci,C2,C2-,x,y,z'^ 


1 1 1 




-*,-1 


,<=2 -"2 


0 0 0 


[x ( 1 - w 4 \l-uqx-vqy-w qz) ‘’d(uq)d(vq)d(.wq) 


(3.1.2) 

rR!? <l>,,<t»c.<l'o»<l>G <t's ^ 5I1H fesTI ^ ^^cIT ll 

3.2 ^ ^ FiyRanPRftjf % fliyi ^WRfT 

^ FT (t>£ ^ M RhcIci^ PfjJTT ^ 1 1 

(|)£[aj , fll , ai , ^>1 , fej , (>2 . ^2 ! ' ^2 > ^3 > ^ ’ 3 ' > 2 ] 


= I 

m,rt ^P' 


J.Q’^)m(9’9)n(Q'^Q)p(Ci-,q)m(C2-,q)n(C2;q)p 


(3.2.1) 


= r„ 


(>I , />2 » Cl - ^1 , C 2 - &2 » - ^2 




X Si [^1 + m , i>2 + n + « +p , Cl - i»i , C2 - Z>2 • C3 - (>2] 
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C| , C 2 , C 3 

/ 7j , ^>2 . Cl - ^1 , C2 - i>2 . C3 - i>2 


1 1 


0 0 


x^l-vqf^ ‘’^ '( 1 -vqp \l-uqx-vqy-vqz)'‘‘^(.uq)d(vq) 



^1 ’ ^2 > Cl - ^»i , ^2 ~ ^2 ’ C3 “ ^2 

Cl ,C2,C3 


1 1 

J j(uqp'\vqp'' (l-uq)‘^ 


‘t*£[^i , fli . fli , ^>1 , ^2 ' ^3 ’ Cl . C 2 » C 3 ;x ,y .z 


0 0 

x(l-uqx-vqy-vqz)~‘^d(uq)d(vq) 


022 ) 

. ^ <t»w ^ ftwr inn 

^ f I 

33 ilif ’JjT’S? Pi«i4**l 

?Tr <1,^ ^ ^ I ^jTt fSpRgg; qR»<iRld %- 

<^c[(i,b-,c,c,c-,x,y,z] 


00 

= I 

m , n ,p = 


Q)m + n + p^^ * ^^m+n + p ^ 

q( ^ 4 )m ( ? > ^ )/i ( ? ’ ^ V ^ 5 )m ( ^2 ’ ^ ^ ^3 ’ ^ 


(3.3.1) 


= r 




Cj , C 2 » 

a,Ci-a,C2-cL,Ci- 


a 


I 


m,n ,p = 


(b;q),„+„+„^y^^ 
q( 9 i 4 )m ( 4 9 )n ( ^ ^ 


1 
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1 

r I c, +c« + c--a-‘ 1 

J(m«) *(l-« 9 ) 

0 

:<( l - uqx - uqy - uqzT ^ d ( uq ) 


p Cl , C2 , C3 

9 a , Cl - fl , C2 - a , C3 - a 



a , Cl - fl , C2 - fl , C3 - a 

Cl , C2 , C3 



/> : Cl , C2 , 


C3 



1 

J ' ( l - uqx - uqy - uqz )~^ d ( uq ) 

0 


(3.3.2) 

’ ‘l^i) ' *t*£ ’ (t)j^ ^ ^ ^ JIIH ^ ^ I 

ficRTcIHirR 

'SlRo ^ ^ ^ t ^ ^ffSTTsr ^ 

^ IfgWdI I 

1- ’jfro %ro #aT, 19 

2. ’5<r«'t, 1^930 1^0, jit#o iRra" #1110, 76A, 127-144 

3. dlR^dl. # 0 , Rend., Ciic. Mat Palenno 1893 7, 111-158. 

4. #0 cWr ’TR^R, #0 t?^0j(jR5r?HT«f 

5. Wo, 1954, 5, 77-91 

6. «l<i<, Wo # 0 , Generalized Hypergemetric functions, Cambridge Univ. Press. 1966 

7. «tl4Rd4, wo Wo, 1964, 15, 97-108 
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31^ %o ^ cfsn' sfprf 

n^Rf ft’IFI, ^ {JMo) 

[5ITH-W^ 8, 1996] 


STRT ^ ^ 1 1 


Abstract 

An identity corresponding to an identity due to Preece. By 
Arjun K. Rathie and Sonia 9ianna, Department of Matihematics, 
Dungar College, Bikaner (Raj.) 

In the present note we have obtained an interesting identity 
corresoponding to a well known identity due to Preece. 


1. JIWIT'IT 

3Tq% fracR ^ ^ ^ ^ ^ % #Rr ^ 

^ ^ '3rf^ 

^ ^ 1 1 

5m SRiq^ '3F?T #KI tl<ltlP]cbl ^ ^ I ^ ^ 

M%\ 

2 . 

255 
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31 ^ 


MP^ 


1 


{ jFj (a;za;z) = a;2a,a+2'>4 


( 2 . 1 ) 


71 ^ cWT 


c -*/2 jiri(a; 2 a+l;jc) 

1 ;c 2 ^ 


= oPi 


’“■^ 2 ’ 16 


2 ( 2 a+l 


0^1 


1 ^ 

■’“"■ 2‘’16 


( 2 . 2 ) 




oFi(-;p;x)XoFi(-;ax) 


- 2^3 


^(p + o),j(p + a-l);p,o,p + a-l; 4 x 


3 . iqpi 

i;?r in^ ^ Pinl^f^cr ftrai ^ ^ 1 1 


(2.3) 


{ jFj(a; 2 a+l;:t)P 


:e^|iF2(a;a+i,2a;j)+^^^iF2(a+l;a + |.2a+l; 4 ) 

;c 2 ^' 


:c 2 . 


2 ( 4 a^-l) 


1^2 


a+ 1 ; a + -,2a + 2;-4 


( 3 . 1 ) 


^wqRr s mR^ i w ( 3.i) ^ Rrac ^ ^ ftiRrt #tt i 


e-^{ iFi(a; 2 a+l;x)F 


= 1^2 


^ 1 
(x^ot + ^ fh (X , 2 


v 2 ^ 
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1 )? 
a+ 1 ;a + -,2a + 2; Y 

V ^ J 


4(4a2-l)^ ^ 

OT- (3.2) ^ ^ I inr ^ ^ 

/={e-^/2^Fi(a;2a+l;jc)}{e-^/"iFi(a;2a+l;x) 


aPT sM qfN'R’ ( 2 . 2 ) CRT ^ ^ WW ^ 'TT 


/= (/l 


I £ 

’“^2’ 16 




4(4a^-l) 


0^1 


2(2a+l)° \ 
2(2a-l)0^i 


n 

-;a + - 


o^’i 


1 ^ 


.3 l_ 

’“ 2 ’ 16 


^ u.iil / 

’“ 2 ’ 16 ° \ 

V, /V 


3x2,1 

2 


■;a + -;i6 


(3.2) 


ai^ a'l^xT) ^ w hR'^iw (2.3) ^ spfrr wt ^ ^ 5^ 

qRu i pf g5T arrar^ % mt ^ ^ % 1 

y<JyPl4)T (3.1) iM ^ a4aRi=hi % 1 1 

^ sro ^ ^ t ^ t<4HiMrci % FT 

F# ^ ^ Till 




1. TJ^, ar^ ^o, ycbisiii#r Ttftrr (1996) 

2. fM, #0 to, M ^ 1924, 22 (2) 370-380. 

3. ai^ %o FIT Rl^u<3l : #o (^«iPi4l, 12#), 1994, 5035-38 

4. '^, 3^0 ’?To, lit# ^KT #Ttro 1928, 28 (2) 242-254 

5. Tit, ai^ %o FIT SfPtf, #Pl41, ft# % #lf aft# ^l#3pR5ft, ft’TT#! Wft 

fto 12, (19%) 
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(III) m 

5?ii^i«ii4 pisrai? 

pnn-^iFratHo, 1996] 


TOT 

3RZRFr % 3RPkr 3i#r-3F#r ^ (HTiwr^ 

^ #T SRT ^ ^ 

m 3TSppr ilP<<hl4 'Si'HI'l SRT 

^ (f^f^ 'srrsn^ srt) ^ ^ 1 1 


Abstract 

Studies on Thallium (ffl) complexes in solution by nwans of 
Multinuclear Ms^netic Resonance — (A review) : By Raj Kumar 
Dubey, Department of Chemistry, University of Allahabad, Allahabad 

A study of thallium (ffl) cyanide complexes (in solution by means of 
T1 & C NMR) has been given in detail. The formation of complexes 
with SCN" ligand as well as their redox reactions have also been given 
by means of MMR (^°^, and ^'‘N) in the present article. 

frf^ (ffl) fcra^ ^ 5IW ^ ^3"^^ 

(Sira 'srnraf) ^ <w)<i55 tra ^ jtrt ^ ^ 

(O^ tr^ 33® ^ t ^ 31 ^ ^ ^ ^ ™ 

^?RraT%i 

259 
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% ?pr >3# JRcT ^?RIT 1 1 % fcprit^ ^ ’TRjnrf*! | j% (III) 

^w*ii5s ^ wr I mR^TMT w ^ ^ 

^3q?|6ET ^ ff2] I ^%qTi (III)-iEIFRTp: ^ cfJT ?{5RW <3nf^ ^ 3IRT 

% 

T13++2CN-=TI++(CN)2(%) (1) 

(^3q^ 'af^|sb<ji % airsiR tR irarflicr % 

6 .z$ 

€.10 

6-07 

5.28 




f^-l; 100.6 (enriched) toRf 
% M, [CN]tot/m"\, ^ CRT gjpfro 1 1 f^F^f % ^ ^ 

^ (CN)^* ^ ‘n’^ % I O^itiReh f^'WI'nT ^ ppm^ W 

t sit TMS^ ^ an^ % cRqj f 1 
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7*00 





PPM 


2 : 230.8 313^ ^ [CN] tot/ (Tl] 

toL vai^md % % 1 vat^dW ti4>d % 3>M{ ^ ^ 4t94l, 

Tl(CN)^^ ^^cIT I fcR«nq^ ^ ppmcncio^^ 

5I#T ^ 3ni% ^ m) ^ w ll 


cWT 1989 ^dPlT (HI) «J#1- 

3F#B if ^n^R155 ^if?r I 3flT #1^, Tl(CN),,*-" n = l-4|l 
3iif^T^ % 3TisnT ^ ^ 

?ra) w '3t(^<hdB 1«1 |RRc( pfflcit3j fcl'HelPl^tl SRT HIH ^ ^ ^ f I ttWI 

WWIdT #r ^ ^5ITJT ^ 3R!pcr t>ft«bf5ra T5I I =l4^H ^ ttJiRjd R^KidJl 
i^rakwf dl f ^ ^T 313^ (NMR) SRT ^ ^ 1 1 1^ % ^ 3nf^ 

^ ^ cOT W^dr M I 3rt^i3 ^ % w=ff ^ in^ 

45t ti 

m ^ ’3lfTR (Signal) ^ OT 

^ % ^R 13 qi^ l^ldT 1 1 205Ti:^^#tm% ^1) 1 ^ 

SR^ ^ l^lfeltf (Peite) if I4»iiPhd BPIT '»IRIT I, «t4il4) vii^Rl«l> ^t^PRT % ^ 
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trt 205x1 ^ 30/70 1^ I, W ?515(5T SraSROT-SPl?^ 

(Spin-Spin Coupling Constant)f^-f^ ^dl ^ I 


(no-^iPRip isfaf % ^ 


an)-^fra^ % Ti(CN)Mi(CN);.Ti(CN)3qt ti(cn); 
^fi wii 5^ '31?PT-'3M^ (iffliifijcfj 

JiT(T ^ ^ f I mar # M nwr 3'*Fri^ w f^rsifr»r ^ ^ % 

w % I 



€.»€ 



1 


i 


I 


l.os 


A- 


3^0 ‘ 3^* 2.100 aIoo * »jJ»o * ^ 

ffH 


^ 3: 51.9 2®5TFnf^ra5t?r 'SUp^ (25%o^to)qT 

^ [CM] tot/ rn]^ tot 313^ % ^ %\ % istR 

^ ilsiir, TI(CN^ ^ n^ wm 1 1 imwPicb f^wpwf 

ppm^* ?raT T[CI 04 % ^31#T 1^?RFr ^ OFRT cl^ cRi % iSF^rf^ 
fe^IT W ll 



. . . 
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Irtem (III) ^ ^ ^ 1^ t 

T13+ + 2e- = T5+ - e*^ = 1.25V 
(CN) 2 -+ 2e- =2CN- e° = 0.27 V 


iFTRi Prq^iraj 

[(CN) 2 ] [T1 + ]/[T13 + ] [CN 12= 1033-‘- 

^ %?Tf, Tl(CN)J-";n = 1-4, % ^ 

Pj - P 4 git tT^ 4l(^^ -aiJTR ^E^tg^I ^ f^nsR (Peak 

Integral) % f I 

n 

[Tl3n.ot = l[(Tl(CN)^“] 

0 

n 

[CNU = [HCN] + tCN -] + X n [ Tl(CN)^”] 


[H + ]tot = [H + ] + [HCN] 

cRq?gig; ^ wn, atupr, ^ (lake) ’Fft 1 1 

(UD-nmip ^ 

■^^ tl^RPT (H DHWHI^ I rTgift" f^'4 ^ OED 

^ Pigdigj % ^di % ti^"^ ^ ^ifrip^ ^rt^nPT ^ 

dmpiR|i=tit % 3i3?fin: ?qi^ g|f ^ 1 1 (^raf^ 25° %o gr ^ ^ 

FUf WIT W) 1 gjT ^iRld) '3il5b<tdl (Kinetic 

Inertness) %l ^ WTT W I ^ ^ ^ ^ ^ ^ ^ ' 

Itf^pPT (ffl)^ 3JWR ^ TMT t I 

T 1 (in) + CN"= Tl(II) + CN° 


( 2 ) 
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fef 4: Tl(CN)^^jf5if % M f^RRW, Mfef 5RT 

wir w ^aF«ip? ^ETF??>if ^ %iit w t ^ nmr Hnrif ^ 

m % 5 m ^ ^?ifciT 1 1 n (ii) arwff ^ 

I ^ nan) % WT 1 1 gnr 'n3+/T,2+(ij^jjQQ^ ^R;ra% o.3 vI*^] 

w w ti jnr Q^/cNw *n^ wm 2.5 v ^*“*1 ^ ^\ i{ ^ \ 

^ ^ ^ 3pnT 'R 31^ 5ilf ^ I jnrn^-^/n^ ^ inw 1^ o.95v 1 1 
|5i% ^ ^ ficrr 1 1 % ^ 'Sif^qi ternr I 

T12 + CN- = T1+ + CN3 (3) 

(iD^?^ % -ajift cRj ifRT ^ f aii)^ 35RT 

^ ^ n^imr 1 1 a)-^4i$s ^ wm 1 1 2 cwr 3 

Wrf55 (CN') 3rfirfl|5?IT(l) 

^ M ^ Ti(CN)^-" ^ mi ^'i Mx„ nf# % M wnrar 

Pl^aiq), n ^ ^ ?R ^ ^ f 1 fen^qi# 

(Sieric) 1 ?^ fm 5rqr? % #r a),f^i^ a),’fr?5 0) ^ (n) % q i ^^H i fs 

(MXj)^ ®*r?T: tR?IT 1 1 SI^ 3 nif^ RU) if c-n-c ^ 3 d<r 

I Ti (CH3)*3?m mr w li 





. . . 
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^ ^ ^ SFTM ft?RIT I % ^ (Backdonati<Mi) 

ten ll W^cf 5 l^, Au a). Hg (fl) 3ltT T1 (in) % M n5!^?R 
'3fi9te incn^t te an) ^ ^ ^ te 

«ii3 nr 3#^ ^ ^ ^ % I ^ ag!i nm^ % # nrnnfis 

^ Fnte teicfi Au> Hg> TisFT ^ fp^ tnf^ i 

(iiD^niRip w te? ^ 

?n ^ trfte an) ^ 0 ) ^ nm te wli 

^ M wnr i? 2 f) jonr ten (50 te te) n an) <^ ter nter ^ 

^mp TC niw\R=b 3(150 w ^ tenor ^ nn 'inq^n nwr 

w 1 1 tt^oPT (i)^ n#i sTFn ^ ntr fw ti an) ^ nisi i% ^ no)^ 

fsn I te CN m -"3 g m an^ ^ n^ir ^ anra^m 2 % 5 nter 

ngj w w CNm+ ^ 'Sngqi^ (> 6) n pH> 4q§t n?ir ?nm 12 % ti ( i)^ 

ntefn pr % I n? nter ^ fe ?r«ir % naqf % <sf^ % 1 

vaM^th fef^nrr % ^ ^ W n%n tot W ^ (1;4:6:4:1)^ f^TOJT 

[j (14^. 1 h) = 53 nwR: nh; <m^ nn^ % nOT %\ p to ^ gjfe ‘^c??lg5r 
% ^ t wff^ nrsTT^ii TORip (NaCN) % tel ten 3TOfer nr tete 
anro to nsif^ ^ nmt ti 

^Rrw (in) «n4 i nw%i m teR 

TOTRTOT ^ TOT TOT t ante- tes (Pseudo-ha lide) aTO^ nn ail^ 

Jrtte(nD teinf ^ n^ te I TOf% iron arteron ^ tot 1 1 

4 SCN- + 3 TICI 3 + 4 H 2 O = H(JT + 3TlSCN(S) + SC^--i-9Cr+7H+ (4) 

aTf^ttef*"*) nrofM nn arcron (Poiarography) sm te tot 

TO TOT TOT I arfter n5t nr ten amnnr «nntem % wm nn te 

te 1 1 ter TOT % arjTO to arfter TOte nten, Ti(scN)'n^TO 

Tlj(SCN)^5m ^tell TO^^TO^TOT ^ arf^ite ^ 

y^nRicft gn arcron te I TO ti(scn)*mt(scn);tj(SCN)** nr 

{Tl(SCN)}5*nT[HTl(SCN)^*nf?Tf ^m^^^TOTITOTTOj^ll nT^^PT 

aron ^ uR^<?Mn i anrotenj a^ M t roff^ tern an) 

ten ^ te nf TOte te TOT %i 



MSD aj*-®® ass® 2300 223® 2200 ai3® 2I*0 

??r^ 

fer- 5: 230 MHj ^ ^ ^Rf ^ MRp^iK W^T; 

rn (IID1= 0.17M. [SCN] = 0.025 M DM+l = 0.52M, (SCN^ ‘^C 75% WI 

O'’^’ %o q7)TI(SCN)2+% ^ ^ (Multiplet)^ ^ ^ I ^205^ 

alk ^ jraaRT-sraam ^ 1 1 TramPl^ ^ ppm^, ot 

^3nf% % «n#T f^^PR (33 ncio^ 3W i 
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^ ^ ^ ^ 25®^o tr) ^ Pn<il 

It ’jjf t ^ I, 25® %o TR Itf^ (ni)^ 3nf^ ^ ?i5t ^1% sM IT 

vfn# I (?fWT 30f^ ?ra5) I ^ >313^ 3irapfr % 

^ ^ 3{f^i^'l 0° %o ^Fq?r ^ ’Pft, cit 'IFIT ^ ftj 'ararfSWP 

^ Mil i3c^nf»ii*M!T3i3^^ 

% M, <2^lT ?pm 755lfl?Rr «J|4 )«wI 2 (S‘3CN)1iBl*R f^?PR 

'SiWM Tm ^ 5pcirf^ M M ^ 5. 6) I 

Irt^ (ffl) ^fffTK #Kr, n^ 

(?nm 2i(X)ppm^^M li «nM^ % ftM % 3^=^ ^ w 3J3^r? 
^ wm 200 ppm^ fsrr ^ trt^a)^ M M l i ^r rm qT 
Ti^ «i#T ^ 313^ M m ^ ^ ^ ?R^ tcRMm' M % 

^-?n«r Mit ^ It w I ^ smR ^pwr: ^ wlf % M I: (i)^ti^m (in)^i?fe 
M % ^rm Itg ^ 

SRT qgti i^ w «ir I w«nf^ 5?R5t 3 fe ih trasM sirr Mm 3l5t M 1 1 (ii)*l1^«iH 
(fflKIFRRS M 3^?: (iii)lt^m (ni)ltfMT (1)^ M ^1% % 3tMr|fi|d M 

% 1 1M-6% IR^ M I % (III)2|5t ^RfelfecT M#5T fcRPR ^ t: 

(i) (2I01ppmT0 

(u)Tl((CN)2+(2316ppm;Jxi.c 14400 ^ 

(Hi) T1 ( C N ); (241 0 R)m; J-n.c WPT 13800 f^. f?t iRlt ift 3rfWM fM 

W ^FT %l 

vulclRtt) vJi3HK 2290 ppm ^ ^tt hiH ’’FIT 1 1 ^ Tl 
(SCN)^-^ ^ Mr Wi 1 1 iM ^ ( multiplet) HTH §311 MSfftsr, Tl 

(s‘^cn) 2+ M?r, 25iif%?Fr Mtmis: ^ ’htr^O; ti (s‘^cn)^'^^ fen, tshUm 
«ii 4 tdw^d ‘^c^cR % ^ ’sit ’EM nwr-sraam 3^ % ^^tst M 1 1 
^ W! ‘^CMsr TRjfeiR) 114.15 ppm^ JR^ M I ’sft T1(CN)*-" (n=l,2) 

Jim 1 1 n (scn)^^ % M, Jiwmr-Jramm *ir 

733IVTFIT Ml 1 ^ ^T MM MM O^^o tr ^ jp,^ ^ I 

;*iMt, aa^tfMr (iii)% 1^1? sn^ 3TFmf mr Mm ^ tMs % m«r 

^ WT HRfR M li 3mi'iMt pm mM iogkj=5.3Jim Mr w 1 1 dM4 i |s 

^ juMifM % 33 mm mrar li w nmn: 'n (scn)"-^^ fM Logk,mr 
’TR m«Rcr: 3ifM Hm (?iwt 7) p-^*! i 
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«iNm'l^A4 ?F6T ^awranr [2, 0)29,31] ^t?it I i ^ sng ^n^rif % 
S-^ N-W1T5 SR[ ?[%r ^ I qr S-5RT WT I ^ 3nft 
*nar ^ oqrfj q5t % I 31^15 n(SCN ^Ifpq) a? 3 ^ % SRT SWS'IR- 
iraSFR J (205-n -15 n). 143 (± 3) Hz; 205nt?t ISnNMR^ SIW W % 15n^ 50 
s ^ W I ^ l^.lWtftFr cWT ^ ^ f^pGT f ^pR N-^ 

w ^ tawH t s^ ?i5t 5?ifqT li 13c '^raraPi* f^^qm (iw.is K>m)% ift m 
w w fti qiiil^iw^e 2tf^ (in)% s-srt ^ I ^ 5pj 

1 ^ ^ s-q^ ^ airar 1 1 

50 (III>^n»RIS[I 

q?HPTr^^|i%Tl (CN)J-" (n=l-4)^af?Tqp^ 

'STOq^T ^ ^ % qw 1 1 aiI) - l TO4lfg %af ^ '3 ro q q ^ 'a t aiq ' ^ aigPT-^oq’ 

vi 4 l 6 <u| % (HjPOa)^ 

m ^ trpft Tpjt I aift(sbqi-f^nR ^ ?iwT Ti on) wm ^ 

^iiraT I Ti (I) % ^ ^ qrar % I ^n%^q^ (SCnt ) % ho aiwR 

'arf^oi ^ ^ HTR, 31^5 5Rr %qT w %, gqffe 

^ 1 1 lok % ^ W f^: 

O) aPOHR) (SCN)ftHI^ ^ ^ 50 HWT-200 ppmTOl (I)5T aflijpo UIF 

w^\ 

(^ T1(CN);%H 55 ^ HWr SOppmHir 35^1% ^ ^ ^ W 

^ret ^ t HfH Tl (CN)2 (SCN)]55 751 |l 

(5) HWr 3010 piMn57 i:?5j 551 7i^ ^ RIH laiT ^ T 1 ( C N ); TifH % 55% 5§r 
5f%7r 55751 %1 

Pn »4 

'3155%55 f%55 %5 311517 57 (HI) 7055155 TlfTlf ^ ta5 % ail^ 

5^ ^ 5lf|% afR 571 aisq55 % ^ 5% 55%t %t 5^ ^551 ^ 7^51 1 57^ 315 
571% 7r%5 5ff Tl (CN)’-" (n = l-4)7if715^55% tl 55 ^ 5tf 5551 ^ 715570 
1^ 55 Tl^Tif 5% l§t^ 571% ^ 55f 5tf ^ '55% 57% %p515^ 571 (£ll/f)% 5155 5% 
700551 55% %t 5070 ^ of «St 1 55^ 5^ 55170 0155 %f%50 5 7055155 551 5071 
5I5%?0 5015 % 715570 1 1 35^ 3|0T % f%% 5^fi^ ^^5^ 31flK ^ 70Fi% 317551 
5555'ijjf ftrai ^ tl 
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